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3200 1” strokes per minute 
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Heavy-duty roller and oilite bearings — 
Great for on-the-job work . . . can be operated with one iy ere 
hand. Gets into awkward spots like a keyhole saw A GAW THATPCUTS 
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Most versatile saw in any shop. Cuts vir- © Precision Edge Planing 9 Best for all types of sanding—from rough 
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$13.95 to $19.95 5810 Northwest Highway 
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BEST BUY 


Never before a truck tire 
with so many mileage-stretching features! 


bbe on the road. New Super HeMiler continuous 1bs give 
you a solid footing. No squirmy Ite tread elements that chip of Scull 
aay, Wider tread, to, reduces rate of wea, 


aroove cracks 
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pansion chambers” In Super 
NiMier grooves soak up the 


help to compensate 
for normal tire growth 
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pounds in Super MiMiler lowers interna! 
you more recaps 


6 SOFTER SOUND. zisrse eroove tenet i 


acoustically engineered to mute tite noise al highspeed, 


Dissipates heat as you drive. New shoulder 
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‘Start saving now ! At your Goodyear Dealer's or Goodyear Service Store. Goodyear, Akron 16, Ohio. 
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@ Reports from PS Experts. The low-down on aeri:l reconnaissance; heredity; 
the tiny, do-everything Unimat lathe; stainless steel; building a timing light; and 
many other subjects you'll want to read about. 
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EXTRA ATTENTION AT NO 
EXTRA COST 


These particular one-stop services 
are important now. And your GM 
dealer is set up to do them fast! 
How does he do it? Complete, or- 
ganized facilities .. . genuine GM 
_y} Parts... skilled Guardian Mainte- 
nance servicemen, See your GM 
dealer regularly—for extra _atten- 
tion at no extra cost. 


see your GM ocatce ror § GUARDIAN 
‘THE BEST KIND OF SERVICE M AINTENANCE 
CHEVROLET + PONTIAC » OLDSMOBILE + BUICK +» CADILLAC « GMC TRUCK 
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Change clutter to convenience with NEW MASONITE 


PRESTO 0{(-,80AR0 


Here’s the quick, easy way to transform 
cluttered garages, children’s rooms, utility 
rooms into neat, well organized areas. Use 
new Presto Peg-Board—latest addition to 
the full line of genuine Masonite Peg-Board 


products. 
Pleasant to look at with its patterned 


perforations, Presto Peg-Board hardboard is 
prefinished—needs no painting. More good 
news: this strong, heavy-duty Presto Peg- 
Board is remarkably low in price. Why not 
start from the plans and ideas we'll send you? 
Just fill in the coupon. 


@ > MASONITE Shows the way! 


Maronite ond Peg-Boord ore registered trodemorks of Maronite Corporation, 


Masonite Corporation, Dept. PS-9, Box 777 
Chicago 90, illinois 
‘Send me Masonite Peg-Board idea booklet. 


FREE 
PRESTO : Name. 
016 :,800R0 =| am 
IDEA BOOK LB County. 


State, 


For FREE Literature, Circle 5 On Page 170 
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Body damage? 

Learn how to get 

the best repair job for 
your money. Page 45. 


Bix. as life, 

giant prehistoric 

monsters 

float and fly 
down t 

Hudson to join 

the Fair, 


, Page 50. 


PS experts tell you how to buy hi-fi. 
Cost: as little as $108.46. Page 82. 
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The Case Against Bucket Seats + 36 
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What's Your Car Worth Today? - 69 
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Saab Story - 90 


SCIENCE AND INVENTIONS 

Science Newsfront + 21 
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Do Lie Detectors Lie? + 64 
Say “Aah”—Mysterious Viewing Probe + 75 


SPACE AND AVIATION 


Dr. von Braun: Bailing Out in Space + 14 
Why the Moon Is a Must + 92 
The One-Man Flying Circus of 1912 + 210 


ELECTRONICS 
Special PS Test Report: 

The Low-Down on Hi-Fi Stereo + 82 
What's New in Electronics + 176 


GUNS AND SHOOTING 

Now Targets Come to the Marksmen + 58 

Make a Living-Room Rifle Range - 145 

New Shotshells Turn Misses into Hits + 154 
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COUMLY on 


—— 


If you had mailed this coupon a year 
ago, your salary could be way up too! 


WHY NOT MAIL IT TODAY? 


Look at these enthusias 


fare hundreds and hundreds more that 
pour in from LaSalle students week after 
week, month after month, year after yea 


Do you know that many students report up to 56% pay 
increases even before completing their LaSalle training? 


“My salary has 
increased 400% as 


ic letters. Have a direct result of 
you ever seen anything like them? There my LaSalle studies” 


» “Salary more than 


All LaSalle students have one ambition in common—to doubled since 


get out of the ranks of the untrained and earn 
prestige and security in a key job. Isn’t that your goal too? 

Without interfering with your present work—and by de- 
voting only a little of your spare time—you too can qualify 


money, WW enrolling” 


Williom T. Bi 
Conoga Park 


rapidly for a profitable career of your choice through LaSalle [== =n 


home study. The cost is surprisingly low. 


LaSalle has been an acknowledged leader in home educa- 
tion for more than half a century. It has provided training 
in business, high school, and technical subjects to more than 
1,000,000 ambitious men and women. Its distinguished 
faculty includes some of the country’s most outstanding 


graduation” 


James 


100 per cent since 


authorities. That is why your LaSalle diploma is a credential “| now earn three 


recognized and respected everywhere. 


Check the subject you are interested in—then send the 
coupon above for FREE booklet. No obligation. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution @ 417 So. Dearborn St, Chicago 5, 


anda half times my 
former pay” 
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Shop Talk + 172 

What's New in Tools - 174 


PHOTOGRAPHY 

What's New in Photography + 150 
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Jim Roe Tests Homelite 4-Cycle + 136 
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Gus Helps a Homesick Car * 164 
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A Homemade Torch Stand + 131 
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talk back 


Them Was the Happy Days! 

“any Dope Could Drive a Model T” [July] 
k memories, One thing I remem- 
ber was winter starting. In cold weather when 
the grease was stiff, and the old engine could 
just barely be pulled over with the crank, we'd 
jack up one rear wheel, This allowed the wheel 
to turn along with the engine and eased up on 
the load so you could spin it over faster and 
it would (usually) “take.” Then you had to 


jump in and set the hand brake to stop your 
rear wheel, jump out and let the jack down, 
jump in again—and away you'd go. 

C. E. Hooven, Ames, Towa. 


_ «Te was a husky man who could start a 
Ford “on magneto” by spinning the crank, 
Most of us pulled up on the crank three times, 
slowly, with the choke ring pulled out, to 
prime cylinders. Who will ever forget the buzz 
Bf the coils, each cylinder a different key; or 
the slurp of gas as it was sucked into the cylin- 
ders? With a quick jerk on the crank, the 
engine would start and you rushed around the 
Side to pull down the spark lever before the 
engine died. Then you flipped the switch to 
the magneto side fast, as every minute of delay 
meant a drain on the batteries. 

Tn those days we used No. 6 dry cells for 
starting—four of them making 6 volts. Later 
the “Hot-Shot” battery came out—a unit of four 
dry cells in one package. Very convenient. 

‘A rainy night was always troublesome for the 
Model T; the damp coils would refuse to fire. 
You had to take them out of their box and 
put them in a hot oven to dry. 

Cold weather also presented problems. If 
you had no alcohol in the radiator and drained 
it every night, as many owners did, you'd fill 
it with hot water in the morning to facilitate 
starting, If the engine was too stiff to turn over 
hy hand, you could step on the crank, But woe 
unto the man who had it backfire and slap 
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Stop kidding 
yourself about 
your future in 
electronics a= 


You've been working long enough to know 
the truth. Education is what separates the 
men from the boys in electronics—and you're 
not going anywhere without more of it. The 
going gets tougher every day for the man 
without a sound technical education. And 
electronics changes so rapidly that even a 
good education isn't worth much unless it's 
kept up-to-date. Can't go back to school? 
You don't have to. CRE! offers you industry- 
recognized home study education in every 
major area of electronics—even the new 
field of Space Electronics. Rusty on funda- 
mentals? Don't worry—you're eligible if you 
work in electronics and have a high school 
education. Our FREE book gives the details. 
Tear out the coupon or write 


CREI, Dept. 1609-A, 3224 Sixteenth St, N.W. 
Washington 10, D.C. 


THE CAPITOL RADIO ENGINEERING INSTITUTE 
FOuNotD Mat. ACERLO:TED MAMOER OF THE RATIONAL HOME STUDY COUNCIL 
Dept. 1609-A, 3224 Sixteenth St., N.W., 


Please send mo FREE book describing CREI Programs in 
Electronics and Nuclear Engineering Technology. | 


fashington 10, D. C, 


City 


Employed by 


‘Type of Present Work 


Check: [] Home Study [Residence School 1 G.'. Bill vat 


Pee 
Ey 
3 


tear out coupon—send for free book today 


Anew 
Winchester 22: 
made slow 
to shoot fast. 


Winchester puts a lot of pains- 
taking work into this one. Builds 
the new Model 290 22 caliber 
semi-automatic rifle so you can 
always squeeze off shots as fast 
as you need to. We make the 
action silky. Balance it right. 
Put heft where it’s needed. 
Make it light enough to enjoy. 

You can’t do that without 
turning out an honest gun. 
And if one word ever described 
Winchester guns, it’s “honest.” 
The 290 wraps 21 shorts, 17 
longs or 15 LR cartridges in just 
about 5 pounds of honest-to- 
gosh wood and steel craftsman- 
ship. Honestly, what more could 
you ask? Only $52.90 
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PS readers talk back contoues 


him on the shin. I had it throw me clear up 
into the air once. 

One ingenious little invention was the prim- 
ing spark plug, which had a little petcock on 
the side through which you could squirt ether 
into the cylinders. It worked, too. 

It is difficult for this generation to believe 
that in those days the speedometer was an 
extra and its gear had to be attached to the 
front wheel. Stop lights were extra, too, and 
so was the rear-view mirror or “cop spotter” as 
it was called. ‘There was no limit to the extras 
available. There were lowering blocks, high- 
speed equipment, California tops, and what not. 
There were whole catalogues of nothing but 
Model T accessories and even a magazine de- 
voted entirely to the Model T. 

Them were the happy days! 

Oro Ker, Morton Grove, Ill 


We teen-agers were always hard up for 
tires. By cutting the bead off one old carcass 
(perhaps with a defect that would have ruined 
a tube) and prying it like an overshoe over 
another still intact with the fabric showing, 
dl stretch tire life—and our luck, too, At 
y's speeds, such floppy overshoes would 
fly off or wrap themselves around the axle. On 
Model T they gave us lots of pinchpenny 


Harry Watton, White Plains, N.Y. 


+. A key-of-C tuning fork was a most im- 
portant piece of equipment for coil and point 
adjustment and tuneups, To use it, you turned 
the key to BATT, then turned the crank slowly 
until one coil started buzzing. Then you rang 
the fork against the dash and adjusted points 
until their pitch matched the fork’s, then a 
IF turn on the shaft, and repeat onthe next 
coil. Do this properly, and you could get 35 
1h. on level roads. 

My grandpa used to remove the steering 
wheel (11/16” crown nut) and put it under 
his bed, but a friend of mine had a wheel and 
we rode anyhow. 

Ricianp Ricuanpsow, Brooklyn, N.Y. 


The Stuff of Creation 


We would like to correct your figure on the 
number of elements on display in the Museum 
of Science and Industry (“He's Got the Whole 
World In His Hands,” June]. We have 84, 
The only ones we do not have here are tech- 
netium, promethium, astatine, and francium, 

Frepentck J. Asie, Museum of 
Science and Industry, Chicago. 


+... L also collect elements. I now have 59 
and three on order that fall into (in my opinion) 
the hardest-to-obtain groups: the noble metals 
(1 have only platinum and ruthenium), the 
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PHIL RIZZUTO . . . Radio Network Sportscaster and Former Yankee Shortstop 
DISCOVERS A RICHLY REWARDING NEW NATIONAL PASTIME! 


Yor my ow 
T'don't know how they do it, but the remarkably low cost of these professional quallty tools has taken nothing 
away from their ability to do a 


THE CHOICE OF PHIL RIZZUTO AND 
‘A HALF- MILLION OTHER HOBBYISTS 


SB 8” Tit arBor aS 


POWER SAW == 


BUY DIRECT FROM OUR FACTORY 


SAVE 80% 


RUGGED HEAVY DUTY PROFESSIONAL 
QUALITY . . . LIFETIME ENGINEERED. 


UNCONDITIONAL 10 YEAR GUARANTEE FREE CABINET BASE PLANS, 


renronmance, accunacr ano.ouR, | FREE CABINET 80 vay you 


ANY $75 Shie bench s3¥) 
ABILITY EQUAL Ter EASILY TO | Yeceive it (as 2 Pott we sr ners 


s fnreenes | Cee ea 
95, ae _ A 3300, 


es completely, assembled 
focluder, and steel 8" Tilt Arbor =i Sree 
et saw with ground f 6 ae 
fess Blade, 1 esi 
sneer 
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"able eight: 3 


7 


; => Oot PERFORMANCE PROVED 
[; {Lil zal] SN BY MORE THAN 
500,000 USERS! ! 


PE eer 
et bow ing. away it ability 


TABLE STAYS LEVEL 
pies, lowers 0-214", Patented 


, of any standard dadoe hea 
mbied, tes 4 fates, assembly. Ground 
factory prices, 


FENCE ASSEMBLY if asi, for OOM R rem FILL IW AND MAIL MONEY-SAVING COUPON TODAY 


w SEASAG 88 $4.58. AMERICAN MACHINE & TOOL CO., Dept. PS-938, Royersford, 
Send 8* Tit Arbor Power Saw at $14.95, 
include Standard Rip Fence "2354 ai $3.5 
finn ip Fence 2354C at $4.50 (for = ¢ with cabinet 
r $v’aapoat eniorad aise 6.6.5.1" ist e"FuuLY 
TRY IT ON OUR NO-RISK 10 DAY MONEY-BACK GUARANTEE $F Sapeat eactenet. beteees C08. Get Se ruuLy 
You must be completely satisied or re wuestions asked 
SEND FOR YOURS TODA} of America’s greatest power tool values. 
FREE! CATALOG OF AMERICA’S GREATEST POWER TOOL VALUES. > 7 
AMERICAN MACHINE & TOOL COMPANY 


: a «ZONE, .... . STATE. 
DEPT. PS-93B, ROYERSFORD, PA. ES RES 
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SEALER 
AND 


STOP LEAK 


Better than 
a screwdriver 


and far less costly than having your 
car laid up for radiator repairs. 
Mac's Sealer and Stop Leak stops 
radiator leaks fast...even high 
pressure leaks up to 20 Ibs. It mixes 
with any anti-freeze and is served at 
better service stations everywhere. 
(Not recommended for people.) 
MAC'S SUPER GLOSS CO., INC. 
Los Angeles 42, Calif., Cincinnati 26, Ohio 
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PS readers talk back coninues 


rare earths, the radioactive metals, and the syn 
thetics like technetium (about $2,400 an ounce) 
and astatine (both practically impossible to get) 
that filled the holes in the periodic chart when 
they were produced. 

If there are other readers interested in this 
hobby, [can provide small amounts of many 
of the elements at cost to cover postage and 
handling. Readers can write me at 4905 Edge- 
moor Lane, enclosing a stamped envelope. 

Tuomas Panxe, Bethesda 14, Md. 


The OSS and Sir Lancelot 


find it interesting that some of our so-called 
“modern” weapons are really not so modern 
all ["Deadly Gadgets of the OSS,” July]. 
The four-pronged pieces of steel that were 
thrown on highways to destroy German tires 
actually were made and used in medieval times. 


Known as “ealtrops” then, they were strewn 
over battleficlds to cripple and down the horses 
of charging knights. 

MARsHALL Sarr, Louisville, Ky. 


Proof of the Pudding 


You say the head gap in the new Revere 
recorder [“Tape Ch: a 
June] is 1% microns (60 millionths of an 
while in previous recorders it was from to 6 
microns, You also say that with speeds of 1% 
p.s. it was impossible to achieve frequencies 
the area of 10,000 c.p.s. and higher because 
¢ head gave such large areas of 
netism for each cycle that it wasn't possible to 
fit enough cycles into such a small space. Thus, 
the new smaller gap makes it possible to mag- 
netize smaller areas for cach cycle and achieve 
higher respon: 

‘This is in direct opposition to the theory 
of magnetic domains, which states that there 
is a certain minimal area that can be magnet- 
ized in any one direction, in a given material. 
‘The size of the magnetic domains in iron (or 
iron oxide in magnetic.tapes) is 1/10,000 of 
inch. No smaller piece of iron can be ma 
netized in any one direction. Thus 2/10,000 
of an inch are needed for a polarity reversal or 
cycle. The maximum number of cycles that 
could be recorded in 1%” would be then 9,375; 
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It is now easier than ever to 
start a business of your own 


Free Book Tells How—Mail Coupon F 
for Your Copy 


Shows the way to start in spare time without giving up your job—how to 
build to a profit of $250.00 for 40 hours of personal service work—(more if 
you hire others to do the work)—how we finance nearly three-fourths of total 
‘cost and let you pay the balance in small monthly payments. Yes, it’s easier 

easier to succeed because of the backing and the “know 
how" given you by our company. Send your name for this free book which 
shows you the way to independence in your own fast growing service business. 


to start and it 


In the past, many men started 


Dusinemes ‘of their own—and 


by 
failure as a buggy-whi 


. falled. Some entered businesses, 
‘man, Some hac nt for 
wenses they entered. 


Be: that wereulrendy on the declin 
se 
EI Bien eaperence is 


they. were as foredoomed 
Grant Mavk business management. 


ieee ich 
Belpre Weer cence ho 
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was been tried, and tested, 


fand a growing market. It isa business that 
has been brought to a high level of success 
by many other men. ‘The kinks have been 


Been clearly charted. When 
nbitlous man is given the equipment and 
traning he-need, and follows the plans fal 
feat forthime rent company, succent 
{nthe fogieal aul. eae 


‘There are many kinds of Franchise busi- 
mes Many require investments as high as 
$50,000. The profits they pay depend on how 
‘well the owner follows instructions. 


We have a Franchise business that does 
not require a large investment. In our busi- 
fhome'you can get started for a few hundred 
ilar We'eance the rato te investment 
for you and let you pay Tt in monthly: pay 
ments 40 amoall that the profits om leas ghan 
bone day's nervice covers your payment. The 
overall investment is amall—-yet the poten: 
Ual'is $260 a week net profit. ‘That's for a 
fone man operation. If you have two or three 
for more men working for you, the potential 
{ereases nccordingly 


A small dealer just starting and doing his 
own service should gross $180 profit from 20 
hours service ina week. If he uses 3057 for 
advertising, ete., he nets a clear $125. It he 
services 40 hours, net profit is $250. 


With only two men working for him a 35 
hour week brings the owner $420 gros 
Allowing 20°% for advertising, ete, (since he 
hhas'time to sell) he clears $336. 


‘What is this business? It’s one of the fast- 
‘est, growing businesses in America today. Tt 
fnciudes six different services that you per- 
form for the housewife right in her home. N 
office or shop is needed. No investment in 
fo: problems of finding a good 

Tn fact, if you have a telephone at 
i ida ear with space in the trunk you 
ave everything you need except the things 
we furnish. Your business comes to you.on 
ealls following 


GRANT MAUK, President; 3- 


89 Duraclean Building, Deerfield, Iinols | 
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OPPORTUNITIES TO FIT 


YOUR OWN AMBITIONS 


‘The Duracienn Franchise tn 80 
flexible that Mt can be ftted to 
Sour awa anibitions, Ag one 
ovat busine 

ates In ou 


roti 
tor 40 
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What does this symbol stand for 


Piston rings one and two, at top, are compression 
rings, Ring number three is the oil ring. The life 
preserver is the symbol of Quaker State Motor Oil 
—because it guards the life 
of your engine best. Made 
only from 100% pure Penn- 
sylvania Grade Crude Oil— 
Quaker State gives every car 
longer-lasting lubrication, 
Always get Quaker State— 
the best engine life preserver. 


QUAKER STATE OIL REFINING CORP., OIL CITY PA. 
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PS readers talk back contoues 


and the maximum response at 1%” would be 
9375 cps. The optimum head gap would 
be one domain in length, or 2% microns. 

By using tape 5/32” ‘wide, Dr. Goldmark 
has done little in miniaturization, and has lost 
the standardization of parts. His tapes cannot 
be played on any other machine, and standard 
tapes cannot be played on his machine, This 
is a high price to pay for not having to tum 
over a tupe every hour and 20 minutes. 

Micnaet Suanorr, River Forest, Il. 


Similar “proofs” demonstrated that Dr. Gold- 
mark's Long-Playing Record would never suc~ 
ceed. Now it has completely displaced the old 
78s. Overconcern about standardization can be 
a stumbling block in the way of progress. 


Carrier Goes to Bangkok 


reading “Vacationing on Wheels” 
I thought you might be interested in 


the carrier I rigged. We used it to store our 
pillows, blankets, and cooking utensils on a trip 
to Bangkok. We also stored two spares—roads 
in Southern Thailand are nothing but trails. 

SamusL Wav, Singapore. 


Hard Starter Finishes Fine 


You published a letter from me [Feb.] on 
hard-starting a hot engine—my 1962 Dodge 
Lancer. Thanks to you, the Chrysler Corp. sent 
representatives to me who not only remedied 
that problem but have my car in better run- 
ning shape than when it was new. The solution 
was the installation of a modification kit No. 
85M-1262 to a Holley carburetor. 

Rayonp Jakosem, Stratford, Conn, 


New to Britain—Old to France 
‘The small-wheel, large-sprocket bicycle [“Pic- 
ture News,” Apr.] was popular in France 30 
years ago. There is one on display here in a 
bike shop. It is a very practical model for city 
use because of easy storage and compactness for 
packing in a car. 
Fexprvanp BrucHaat, Cambridge, Mass. 


What does it take to feel like a man? 


It takes action to feel like a man. Takes pride, 
too, and good, skillful training. Join the 
modern Army’s Combat Arms program and 
you'll have all three. 


Pride? In Combat Arms it makes no differ- 
ence whether you select Infantry, Armor, or 
Artillery. You'll be proud of any one of them. 
And you'll end up proud of yourself, too. 


Action? In today’s modern Army it’s go all 
the way. Every unit is smooth, fast, and flex- 
ible. And every day brings fresh, new chal- 
lenges. It takes real men to cope with them. 


Training? In today’s world nothing but 
skilled hands and minds will do. The whole 
Army is like a huge, well-oiled engine—with 
men and machines -closely interlocked. It 
takes men to fit into this kind of picture. And 
the Army makes men like this—technically 
skilled, competent, confident. 


If you qualify you can receive extensive 
training in other areas like: missiles, motor 
mechanics, electronics, engineering—or any 
of 150 other fields. Find out how to feel like 
a man in today’s fast-changing world. See 
your local Army recruiter today! 
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Dr. Wernher von Braun Answers the Question: 


ESCAPE TOWER. 


PARACHUTE PACK 


HEAT SHIELD 
RETROROCKETS: 


Mercury capsule provided astronaut with these 
means to bail out or end orbiting prematurely. 
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Dr. von Braun, right, briefs astronaut John H. 
Glenn Jr., first ‘American to go into orbit, 


Can an astronaut in trouble 
bail out? 


That depends on the situation. Ob- 
viously an astronaut, once he has been 
injected into an orbit around the earth, can- 
not simply abandon a stricken spacecraft 
and | Equipped with nothing but his 
space suit and a reaction pistol, he cannot 
“retro” himself out of the orbit and hope to 
survive a blazing re-entry into the atmos- 
phere, without the protection of caps 
and heat shield. 

On the other hand, a bail-out during the 
first 30 or 40 seconds of his booster rocket's 
ascent would subject an astronaut to no 
more severe an aerodynamic shock than in 
parachute ejection from a fast aircraft. 

Because of the wide spectrum of flight 
conditions encountered during a_ typical 
orbital mission, the designers of the Mer- 
cury capsule, our first manned spacecraft, 
decided to adhere to the ground rule that 
the astronaut shall stay with the ship, come 
what may. Instead of providing emergency 
means for the astronaut to eject himself 
into what might be a marginal or deadly 
environment, they furnished all conceivable 
safety features to bring the capsule itself to 


CONTINUED 


RCA introduces 
anew easy way 
olearn 
electronics at home 


Learn faster, remember more with this revolutionary new 
“learning method". And RCA Institutes, Inc. is first to bring it to you! 


Forget all your old ideas about learning! The newest 
method, RCA “‘Autotext”, uses the latest scientific devel- 
opment in the field of home training! RCA “Autotext” is 
a system of programmed instruction, accurately planned 
so that as you read a series of statements, questions, 
and answers, you learn almost, without realizing it! It's 
fun to learn this new RCA way! 


We'll prove it to RCA Institutes now offers you a 
Complete Hame ‘Training Course using HOA “Aut 

called "Introduction to Electronics.” In addition, you get 
complete set of Experiment lessons, service practice 
ssons, and all the kits you need. You learn electronics 


theory faster with less effort. 


FREE OFFER! 


We'll send you complete information on the amazing 
“Autotext”, along with a FREE SAMPLE of 3 


new RCA 
Home Trai 
to learn this new way. Check “Autotext”, 
mation will be rushed to you. 


ing lesson to prove to you how easy it is 
and infor- 


RCA INSTITUTES, INC., pept. ps-s3 


A Service of Radio Corporation of America 
350 West th St., New York 14, N. ¥. 
Pacific Electric Bldg., 610 S, Main St., Los Angeles 14, Calif, 


The Most Trusted Name 
in Electronics 


ig Institutes, Inc. Dept. 
4350 West ath Stu New York 1 ! 
ee fic Electric Bldg., 610 $. at, Los Angeles, Calif, 1 
lease rush me FREE illustrated book with information checked | 
| Seine ‘No obligation. No salesman will cal. 
| “Autotest™_Home Training 1 
Classroom Training (choice of city) 1 
st name ee. i 
| padres ! 
{city Zone State. ! 


® 


WIDE CHOICE OF HOME TRAINING COURSES: In addition to 
Introduction to Electronics, RCA Institutes offers this com- 
plete selection of Home Training Courses: 


Communications Electronics 
FCC License Preparation 

© Mobile Communications 
‘Automation Electronics 

* Computer Programming 
‘Also available in Spanish 


A RCA Institutes Home Training Courses are complete 
step by step easy-to-understand units. You get prime 
Quality equipment in the kits furnished to you to keep 
and use on the job. In addition, RCA’s liberal tuition plan 
affords you the most economical possible method of home 
study training. You pay for Lessons only as you order them 
If you should wish to interrupt your training for an} 
teason, you do not owe one cent. Licensed by the N. 

State Department of Education. Approved for Veterans, 


CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS 
ANGELES. AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY. 
Check “Classroom Training” and we will rush information, 


2 Hectrone Dating 


CANADIANS: Take advantage of these same RCA Institutes Sours | 
1 st no aditional cost. No postage, no customs, no delay. Fill out | 
[ts ‘and. send in envelope. to: ROA Victor Lia, S581 | 
Laval Mount Ave, Montreal’, Quebec. 
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Dr.Wernher von Braun continues 


earth intact, with the astronaut safe inside. 


QQ what is the emergency procedure 
during the launch phase? 


A tw case’of's sudden emergency during 
the boosted ascent into orbit, the main 
requirement for safe capsule recovery is a 
suitable mechanism for rapid separation of 
the capsule from the boost rocket. 

In Project Mercury this mechanism con- 
sisted of a Launch Escape Tower extend- 
ing forward from the top of the capsule, 
with a powerful short-burning  solid-fuel 
escape rocket in its tip. Upon activation by 
the astronaut, the escape rocket would be 
fired while a set of explosive bolts would 
sever the capsule from the aborting Atlas 
rocket. Simultaneously the Atlas engines 
would be shut down—and the escape rocket 
would hurl the spacecraft and its occupant 
away from the booster with a brutal 20-G 
blast. The main purpose of this escape 
rocket was to put a safe distance, as quickly 
as possible, between the spacecraft and the 
stricken booster—which, like a jet plane hit 
by enemy fire, conceivably might explode at 
any moment. In case a dangerous fire de- 
veloped while the Atlas rocket was still sit- 
ting on its launch pad, the Mercury escape 
rocket was powerful enough to carry the 
capsule to a safe altitude for deployment of 
the capsule parachute, 


What can an astronaut do if trouble 
strikes later? 


A About 2% minutes after lift-off, with 
the two Atlas booster engines already 
dropped off and the flight continuing under 
sustainer engine power, the Launch Escape 
Tower is jettisoned. By now, the Mercury- 
Atlas combination has risen above the sen- 
sible or perceptible atmosphere, and a fail- 
ure in the complex Atlas control system 
would no longer lead to structural breakup 
and resulting explosion. Aerodynamic forces 
during an emergency separation have like- 
wise become negligible. 2 

As a result, separation can now be 
effected simply by shutting off the Atlas 
sustainer engine—and gently pushing the 
capsule away from the Atlas with the help 
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for 
perfectionists! 


A Stewart-Warner Tachometer can help you 
achieve an operating efficiency that just 
isn’t possible with less sensitive tachs. 
With Stewart-Warner, rpm changes show 
up instantly. Accurately! Even at high 
speeds, there’s no lag or overrun. You just 
“follow the needle” and set your shift pat- 
tern accordingly. You avoid over-revving 
and keep your engine operating in its most 
efficient rpm range. No guesswork about it! 

Ask your dealer about the full line of 
‘Stewart-Warner Electrical and Mechanical 
‘Tachometers. Available in speed ranges to 


10,000 rpm with segment and full sweep 
dials...256" or 334” diameter. All easy to 
read, designed to complement any dash, 
Make your choice today from the most 
complete line of automotive instruments 
in America, Stewart-Warner! 


INSTRUMENT DIVISION 
STEWART- WARNER 


CORPORATION 
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Dept.D-93,1840 Diversey Pkwy., Chicago 14, Illinois 
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Dr. Wernher von Braun continues 


Escape rocket for coming three-man Apollo 
moon capsule, upside-down on test stand, gets 
flaming trial. Many times size of Mercury. ver- 
sion, it has four ing nozzles instead of three. 


of a set of rather weak “posigrade” rockets. 
Since the spacecraft has not yet attained 
orbital speed, it will soon drop back into 
the denser layers of the atmosphere. The 
astronaut must therefore turn his capsule 
around so that its blunt heat shield will be 
facing the onrushing air. This places him 
in a safe condition for re-entry. 

About five minutes after lift-off, if no 
emergency has developed during the ascent 
phase, the A\ y system goes into 
orbit. Immediately the capsule is separated 
from its booster and turned around. This, 
again, puts it in a safe re-entry position. 

But while re-entry into the atmosphere is 
the automatic consequence of shutting off 
Atlas power in an emergency at suborbital 
speed, return into the atmosphere from 
orbital flight always requires a separate 
retro-fire maneuver to reduce the initial 
orbital speed. The rocket power for this 
maneuver is provided by the so-called retro- 
pack strapped to the heat shield of the 
Mercury capsule—the same retropack that 
normally ends an orbital flight. 

Thus, emergency descent from an orbit 
is simply a premature termination of the 
original flight plan. on 


Dr. von Braun will consider answering ques- 
tions from readers of Porutan Screxce. in the 
magazine, but he cannot undertake to answer 
each one by mail. Letters to him should be 
addressed in care of Poruan Scrence, 355 
Lexington Ave., New York 17, N. 
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A monthly report: What's going on in science and why it’s 


portant to you 
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The girl who's all eyes 

Can you see with your fingertips? A 
Russian girl named Rosa Kuleshova can, 
and many other people may share the tal- 
ent, according to Soviet sources. Rosa can 
also see with her toes and the tip of her 
tongue—but not very well. 

Communication with the Soviet Union 
being what it is, we don’t know how Rosa, 
of Nizhny Tagil in the Ural Mountains, 
discovered she could read large type and 
distinguish colors by touching things. She's 
now in Moscow being tested at the Insti- 
tute of Problems of Transmission of Infor- 
mation and the Institute of Biophysics of 
the Academy of Sciences. 

Surface roughness and temperature play 
no part in Rosa’s ability to recognize pat- 
terns and colors. She correctly read test 
patterns projected on a screen of uniform 
roughness through a filter that removed 
infrared from the light, but she couldn’t 
read a pattern projected with infrared light 
alone. By using variously spaced dot pat- 
terns, investigators determined that she has 
about 10 light receptors per square 
meter in her fingertips. The color sensitiv- 
ity of her fingers seems to be about the 
same as that of the eye—they even see a 


More than two million Russians are ex- 
pected to travel on hydrofoil vessels this 
compe Percent more than in '62. Hydro- 
oils are skimming the Volga, Ob, Dnie- 
per, Irtysh, and Amur rivers. 


blue “ghost” after they have “stared” at a 
bright red source. With practice, she was 
able to detect light with her tongue and 
toes (right foot only). 

Meanwhile, back in Nizhny Tagil, the 
local school authorities decided to see if 
they could find other people with the same 
ability. Out of 50 blindfolded art students, 


one in six could differentiate between light 
and dark by touch, and could leam to 
recognize some colors. 


Sleeping while weightless 

Like astronauts and porpoises, you can 
enjoy the benefits of weightlessness, accord- 
ing to Clark T. Cameron, inventor of a 
sleep bath called the Aquarest. Floating 
unsinkably in a 10-percent solution of sea 
salt, you relax so perfectly that three or 
four hours of immersion is equivalent to a 
full night's rest on a bed, he says. 

The 92-inch fiber- 
glass tank is more 
than just an oversize 
bathtub: Hidden in 
its side is a circulating 
pump that squirts in 
the solution through 
five jets on each side, 
massaging the sleep- 
er. The bath is main- 
tained at body tem- 
perature. 

There’s no danger 
of turning over, Cam- 
eron claims, because flotation reduces “the 
pressure stimuli which cause you to turn 
over for relief in your normal sleeping 
environment.” People with “body asym- 
metry,” however, “may develop a slight list 
to port or starboard.” The jets tend to 
counteract this effect, but Cameron also 
suggests using a small weight for ballast. 

The watery bed is endorsed by a scien- 
tific advisory board consisting of a number 
of hospital officials and Margaret Mead, 
the anthropologist. 


The meaning of death 

Should a doctor tell a patient that he is 
dying? This question is explored with new 
insight by Dr. C. Knight Aldrich of Chi- 
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cago in a paper called “The Dying Patient's 
Grief,” published in the AMA Journal. 

“Advocates of telling,” he says, “often 
recommend not telling patients’ whose 
personalities are too ‘weak’ to tolerate the 
news. . . . However, my experience . . . 
suggests that it is particularly difficult for 
the strong, well-integrated personality to 
accept with equanimity the idea of his own 
death.” 

The key to the paradox, he says, lies in 
the nature of grief, “the emotional experi- 
ence of survivors at the loss of a friend or 
relative. It is a reaction to separation, and 
may [also] occur in anticipation of death. 

“The patient experiences a similar re- 
action of grief if he permits himself or is 
encouraged to anticipate his own death. . . . 
The more personality resources a person 
has, the more friends he has and the closer 
are his relationships with them; the more 
friends and close relationships, the more 
grief; and . .. the more grief, the more suf- 
fering.” 

This helps “to explain the 
ce of death often seen as death ap- 
proaches. As the illness continues . . . the 
significance of other individuals to the pa- 
tient is gradually reduced and the extent 
of the anticipated loss is reduced . . .’ 

How can the doctor best help his dying 
patient? Dr. Aldrich suggests the patient be 
allowed to make his own choice whether 
or not to face death, “Suppose the surgeon 
says to him, ‘Mr. X, as I know you anti 
pated, we found a cancer. We did our best 
to remove all of it, but in situations of this 
type we can never be absolutely sure, Al- 
though we are optimistic . . . I suspect that 
you had better arrange things so you will 
be carrying somewhat less responsibility.’ 

“An approach of this type makes denial 
possible for the patient who needs to deny, 
and at the same time paves the way for ac- 
ceptance if he is prepared to accept. The 
patient who needs to deny . . . can put his 
affairs in order . . . as he would before going 
into military combat.” 
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The sunken horde 

How many ships on the ocean bottom? 
At least a million, according to Dr. A. B. 
Rechnitzer and R. D. Terry of the hydro- 
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ice division of North American Aviation. 
Their estimate is based on sources such as 
Lloyd's of London, which recorded an av- 
erage annual loss of 398 ships since 1902, 
and an old French shipping directory, 
which showed losses of more than 3,000 
ships per year up to the mid-19th centu 

Using a conservative average of 500 si 
ings per year for 2,000 years, Rechnitzer 
and Terry arrived at one million, a density 
of about one ship per 14 square miles. 
They think the true figure may be as high 
as a ship per square mile. 


The big motor goes off 

As the moon slid across the edge of the 
sun last July 20, I watched a white-hot 
flame spurt more than 200 feet above the 
grassy hills of Coyote, Calif., south of Si 
Francisco. United Technology Center, a 
division of United Aircraft, was test-firing 
the biggest solid-fuel rocket motor ever 
built, a 250-ton, 75-foot brute. 

To set it off, a small rocket motor inside 
the big one sprayed flames that filled the 
hollow “core” of the giant motor—which 
was built of five segments, like a stack of 
doughnuts. Each of these was a_steel- 
jacketed cylinder of propellant, ten feet in 
diameter with a four-foot hole in the mid- 
dle. From a nozzle atop the stack a cone 
of flame shot into the sky. For 112 seconds 
a sound like continuous thunder rolled over 
the site. A cloud of yellowish-white smoke 
rose some 3,000 feet into the air. Heat 
waves and chunks of flaming propellant 
started grass fires on the surrounding hill- 
sides. 

It was the first test-firing of the motor 
designed for the Titan III, the Air Force 
launch vehicle that will lift the Dyna-Soar 
manned space glider into orbit, perhaps in 
1965. Two such motors, each producing 
over a million pounds of thrust, will serve 
as a dual first stage, strapped to the sides 
of a modified Titan II missile. 

Although the motor test-fired was about 
the size of the Atlas booster that sent Gor- 
don Cooper into orbit, it produced 2% times 
as much thrust. UTC had twice test-fired 
single segments of the solid-fuel stack, but 
this was their first multiple-segment test- 
firing. Now they know it works. an 
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really trying for the better jobs and bigger 
pay that could be theirs. 

Which group are you in? 

Depending on your answer, I. C. S. can help 
you move up fast by providing the specialized 
training that sets you apart from fellow work- 
ers. There are more than 250 I. C.S. courses 
to choose from, covering all of today’s most 
rewarding job categories, Easy-to-follow texts, 
prepared by experts, let you apply what you 
learn right on the job—put you in line for ad- 
vancement even before you win the famous 
L.C.S. diploma! 


How about it? Right now is the time to 
prove that you're the one man in five who prizes 
‘success enough to achieve it. Mark and mail the 
handy prepaid post card. You'll receive, with- 
out cost or obligation, your personal Success Kit 
containing three valuable booklets: (1) “How 
to Succeed,” (2) Opportunity catalog in your 
field of interest, (3) Sample I. C.S. study les- 
son. But don’t put it off. Mail the post card 
(or coupon) this very minute! 
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Questions on science? New 
PS encyclopedia gives you 
up-to-the-minute answers 


(OM aardvark* to Zworykin**, the 
Popular Science Encyclopedia of the 
Sciences cuts a neat path through a labyrinth 
of over 4,000 terms drawn from all branches 
at random, I found defi- 

“hyperesthesia,” and 
explanations of relativity, the Sec- 


“DNA; 
ond Law of Thermodynamics, and rocket 


engines. Names are there, too. I was 
pleased to discover, besides obvious entries 
like Einstein or Freud, scores of contem- 
porary scientists in the news today, such as 
Glenn Seaborg and Harold Urey. 

‘The one-volume 762-page book is not 
aimed at satisfying the specialist, but to 
serve as an adult general-science reference 
work. It wastes no words: Its style is 
terse, its cross-reference logical throughout 
the volume. 

In addition to a general index, there is 
a study guide which outlines the main cate- 
gories of science, and a chronology of the 
major events in the history of science. Pic- 
tures and diagrammatic illustrations are 
abundant. 

The regular edition sells in bookstores 
for $9.95; with a thumb index it's $10.95. 
Both are available to PoruLar Science 
readers through Popular Science Books, 355 
Lexington Ave., NYC 10017.—Joan Steen. 


that African mammal 
‘Russian-born physicist who developed kinescopes and 
noscopes 
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‘Year ‘round business. 
Sell Tastee-Freez soft 
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Aviation 
acclaim 
for a 

PS editor 


‘AST May, the Aviation /Space Writers As- 
sociation held its 25th annual meeting 
in Dallas. The hero of “honors night” was 
Devon Francis, now Automobile Editor of 
Poputan Sctexce, who in 1938 founded 
and became first president of AWA. 
Devon Francis today writes perhaps 
the most informed, inside-story automobile 
magazine articles in the country. But as a 
pilot and winner of many top aviation-writ- 
ing awards, his heart still belongs to his 
first love—flight—born in a JN-4 (Jenny) 
biplane in which he first flew in 1920. 

On that Silver Anniversary AWA Night 
at Dallas, his tongue was triggered by nos- 
talgic memories and aviation accomplish- 
ments he has seen pass from dreams into 
reality. In conclusion, he offered a poem 
he had written for the occasion: 


What is man’s goal? To grub, to fight 
Until the blackness of a night 

That we call death enfolds his sleep, 
Commits him to a timeless deep? 


Say not! 


In this swift pass from womb to grave 
Man's sacred mission is to pave 
The way for gencrations yet to be; 


To search the stars for all to sce 
The inner glow of soul and heart 
That tend to make us all a part 
Of universal destiny. 


On fiery pedestal we stand 

To arc the sky, to probe a strand 

Of Mars; break the shackles of our 
Earth, 

Redeem the promise of man’s birth, 

And shooting onward, carthly clod, 

To touch a fingertip with God. 


As he finished speaking, there was a 
silence, then an ovation. 
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MEN & WOMEN 


Getting Ahead oo. .wier ron 


A monthly column to help you prepare yourself for a better job 


Better engineers: A new, more sophis- 
ticated breed of engineer is being 
trained at Purdue University and other 
engineering centers. Traditional prac- 
tices are being left behind in order to 
train students to solve problems no one 
has solved before. The systems these 
engineers will design may be so costly 
that they must be right the first time; 
they can’t afford to try again. 

In Purdue's School of Mechanical 
Engineering, for example, third-year 
students have already absorbed heavy 
doses of math and physical sciences, as 


Exam psychology: If you want to do 
well on tests you should try to hit a 
happy medium between relaxation and 
anxiety, according to Dr. James H. 
Straughan, assistant professor of psy- 


“I am a college freshman majoring 
in mathematics. What are the possibili- 
ties in this field besides teaching?” — 
S.F., Manhattan, Kan. 


There are 30,000 mathematicians in the 
country who are not elementary or high- 
school math teachers. More than 40 percent 
work in private industry; a little under 40 
percent are college and university teachers; 
the rest work for government or other non- 
profit agencies. Applied mathematicians— 
statisticians and actuaries—are not included 
in the totals. 

Mathematical work falls roughly into two 
classes: theoretical and applied. Theoreti- 
cians are concerned with the logical struc- 
ture of mathematical systems and explore 
the relations among mathematical forms. 
Applied mathematicians develop techniques 
and approaches to solve problems in other 
fields—physics, biology, and the social sci- 
ences, for example. A’ growing number of 
mathematicians are con with the 


theoretical problems involved in program- 


2 For Free Literature On Home Study, Circle Number 10 On Page 170 


well as advanced concepts of electrical 
and mechanical engineering. They start 
tackling problems like designing a 
switching-control system to operate an 
industrial plant. 

By the senior year they are working 
on fuel cells, electromechanical con- 
verters, and power plants for space 
flights. 

Purdue has found students well able 
to meet the challenge; in fact, the num- 
ber of students at the School of Me- 
chanical Engineering has risen from 
590 in 1960 to 767 in 1962. 


chology at the University of Oregon. 

Results of Dr. Straughan’s study sug- 
gest that there is an optimal tension 
level for memory and recall, High anxi 
ety is not much help—any time. 


ing high-speed computers to give numerical 
solutions to complex problems. Major in- 
dustrial employers of mathematicians are 
the electrical-equipment, aircraft, and mis- 
sile industries. 

For more information you might read 
these pamphlets: 

Careers for the Mathematician, $1, 
Career Publications, Inc., 14 W. 45 St., 
NYC 36. 

Careers in Mathematics, 25c, Science Re- 
search Associates, 57 W. Grand Ave., 
Chicago 10. 


“How can a person living on the 
West Coast of Africa take a corre- 
spondence course in photography?”— 
R.W.R., Brooklyn, N.Y. 


Most correspondence schools are inter- 
national and would send courses to Africa. 
Schools offering photography include: 

American School of Photography, 835 
Diversey Parkway, Chicago 14. 

New York Institute of Photography, 10 
W. 33 St. NYC 1. 
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Getting Ahead continues 


School of Modern Photography, 721 
Broadway, NYC 3. 


“Where in Ohio can I study aircraft 
maintenance?”—C.L.0., West Milton. 


Here are three school 

Modern Aircraft Welding School, 666 
Olentangy Rd., Columbus. 

Hower Vocational High School, 110 W. 
Exchange St., Akron, 

Central High School, 3520 Central Park- 


way, Cincinnati. 


“s it possible for an adult who has 
the required credits but who has been 
out of high school for a long time to 
get into college without taking refresher 
courses or an entrance exam?”—P.A., 
Irvington, N.J. 
edit courses for 


Many colleges offer none 
open to all who 


adults which are general 
y benefit from them. 

However, your question sounds as if you 
were interested in getting a degree. I 
think you will find that most colleges wel- 
come a mature student. High-school grad- 
uation or a high-school equivalency diploma 
would be a prerequisite, and you would be 
required to take entrance examinations if 
this is a part of the regular admission pro- 
cedure. However, consideration is usually 
given to the time that has lapsed since an 
applicant was in high school. Many colleges 
also give placement tests to help the student 
and his advisor select appropriate cours 
These might also indicate the need of re- 
fresher courses or not. I would strongly re- 
commend that you follow the advice of the 
faculty. 

‘There are a large number of local schools 
you might apply to. You might check 
Abraham H. Lass’s How to Prepare for Col- 
lege (95c, Pocket Books) for listings, as 
well as for general information, The School 
of General Studies of Columbia University. 
in your area, is exclusively geared toward 
adult students. 


“Are there any companies that will 
give me a job so that I can support my 
family, and also send me to a college 
so that I can earn an engineering de- 
gree?”—P.M., Oahu, Hawaii. 

Many firms assist in education to some 
degree. Frequently this consists of adjusting 


Getting Ahead continues 


work schedules so that employees can attend 
school, 
Less often, companies have a “tuition re- 
bate” plan whereby they reimburse em- 
tional expenses. But 
ly, the responsibility and initiative 
must be yours. 


“1 am over 30 and forced to acquire 
another trade, I have had some experi 
ence in auto mechanics, but would like 
to specialise. Can you suggest some 
local schools?” —C.H., Kansas City, Mo. 


These five might be of some value. Most 


offer specialized courses in addition to a 
broad curriculum: 


Central Technical _Institute, 1644 
Wyandotte St., Kansas City. 
Finlay Engineering College, 10th at 


Indiana, Kansas City. 
Stevenson Auto & Electrical School, 2002 
Main St., Kansas City. 
U.S. Trade Schools, 500 E. 11th St, 
Kansas City, 
David Ranken, Jr., School of Mechanical 
les, 4431 Finney Ave., St. Louis 


“Would you recommend an accredited 
correspondence course in commercial 
art?”—C.A.W., Wheaton, Ml. 


The following schools are all accredited 
by the National Home Study Council, and 
offer art courses for either vocational or 
avocational purposes: 

Art Instruction, 
Minneapolis 15. 

Famous Artists Schools, Westport, Conn. 

International Correspondence Schools, 
Scranton 15, Pa. 

The following institutions, members of 
the Division of Correspondence Study of 
the National University Extension Asso 
tion, also offer courses in commercial art. 
Address “Correspondence Study” at each 
institution: 

Massachusetts Department of Education, 
200 Newbury St., Boston 16. 
University of Washington, Seattle 5. 


Inc., 


500 S. 4 St, 


Send your questions on careers and technical 
training to: 

Getting Ahead Editor, Porutan Science 
355 Lexington Ave., New York 17, N.Y. 
Not every question may be used. Questions 

cannot be answered by individual letters. 
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TheCaseAgainst 
Bucket Seats 


ETROIT'S decision to put the country 

in bucket seats comes as one more 
saddening reminder of American technol- 
ogy’s genius for getting in people's way. 

The bucket seat, as the more affluent 
car owner knows, is an automobile arm- 
chair without legs or armrests. Being large 
enough to accommodate only one person, it 
is a thing of loneliness in an automobile, 
and a thing that breeds loneliness, 

The girl in a bucket seat on a moonlit 
summer night is not likely to slide closer 
to the boy in the bucket seat behind the 
wheel and rest her hand on the back of 
his neck, no ter how sweet the scent 
of honeysuckle in the air. The bucket seat 
frowns on that sort of impulse. Its function 
is to keep people isolated in upholstered 
comfort so they can savor the full smooth- 
ness of the miracle-suspension ride without 
emotional distraction. 

Pity the girl in the bucket seat who wants 
to break out of isolation. Her escape is 
blocked by an imposing obstacle called 
the “console,” a low barrier dangerously 
studded with upright levers, metal boxes 
with sharp cutting edges, and gimcracks 
that set lights flashing. 

Apartness through progress. Reports from 
Detroit are that the automobile makers 
believe we are ready to buy bucket seats 
in mass quantity and that they will furnish 
them on new car models accordingly. It is 
pointless to appeal to Detroit's sense of 
romance. Detroit is convinced that the 
American is really in love with his car, not 
his girl, and will produce several motiva- 
tional-research studies to prove it. 

But abusing the automobile makers is 

CONTINUED 
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unfair. Car makers are merely the brokers 
of a new age in which miracles of tech- 
nology are performed to keep people apart. 
by bringing them closer. 

To illustrate, a Washington man reports 
that he noticed a car the other day with 
old-fashioned, all-purpose seats waiting at 
a red light. The girl passenger had both 
arms around the driver and was bussing 
him warmly about the whiskers. The car 
radio was broadcasting the news, The man 
driving was offering his cheek to the girl, 
talking on the telephone, racing his 
engine, and watching the traffic light. 

This was a poignant vignette of the con- 
temporary American trying to steal a mo- 
ment with his girl while his car, his tele- 
phone, his radio, and his radar-controlled 
traffic-signal system scream, ring bells, 
howl, and flash lights at him to break it up. 

The chariots of love. The evil of the 
bucket seat is that it makes the stolen 
moment just a little more difficult. It also 
carries us another step away from the age 
when the American boy who found the 
parlor and the front-porch swing too public 
for romantic purpose could call with the 
buggy. In those days it was respectable for 
a man to like his horse, but he would have 
punched the nose of anyone who accused 
him of loving his buggy. 

The buggy yielded to the Ford, which 
increased the territorial radius over which 
boy and girl could behave foolishly. The 
car's functions were to get you out of the 
constricting atmosphere of the parlor and 
to provide a settee-like seat on which the 
growth of a human relationship could be 
measured inversely by the distance be- 
tween driver and passenger. 

Internal-combustion parlor. The bucket 
seat threatens to end this long American 
tradition. It is just an armchair without 
legs, and armchairs are furniture for par- 
lors, and parlors are poisonous with the 
constricting atmosphere that drove boy and 
girl to the buggy to commune. 

What Detroit proposes, in effect, is to 
turn the American car into a parlor on 
wheels. This could be the most ill-fated 
project to come out of Michigan since the 
Edsel. The indicated course of action is 
clear: The Government, which has a big 
stake in the auto industry’s continuing good 
health, should undertake an immediate 
study of its own to determine whether the 
American really does love his car instead 
of his girl—Russell Baker. 
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~ Detroit report 


By Devon Francis 


A Chrysler car for Indy? 

With Ford successfully exploiting the 
excellent showing of the Lotus-Fords at 
the Indianapolis 500, Chrysler Corp. also 
is considering parti 

Meyer-Drake, builders of the Offen- 
hauser engine, which has dominated Indy 
for the past 30 y 1S, Te] portedly tried to 
make a deal w to develop 
cooperatively, a ne inder Offy 
engine. It was to be able for racing 
and, in milder tune, for the consumer 
market. But Chrysler doesn’t seem too 
interested, especially since eral new 
engines are threatening the Offy’s superi- 
ority. Meyer-Drake reportedly made a 
similar offer to Ford several years ago, 
but was tumed down. 

In the next few months Ford will pro- 
duce larger and smaller w 
engine used in the Lotu 
to the general public 
drag-strip drivers. 

The Lotus and Ford people already 
are planning improvements for next year. 
Cars and tires will be faster, they say. 
Overtures have been made to several top 
drivers, including, reported, Parnelli 
Jones, winner of this year's race in a 
Meyer-Drake. Now PS hears that the 
famous Holman-Moody shop in Char- 
lotte, whose 427-inch Fords have domi- 
nated major stock-car races this year, is 
building two new lightweight cars to 
compete at Indianapolis. Like the Lo- 
tuses, they'll be rear-engined, powered by 
souped-up Fairlane mills. Likely drivers: 
Fireball Roberts and Fred Lorenzen, one- 
two finishers at Daytona on July 4. 

The competition obviously is disturbed 
by the success of the Lotus-Fords. 
Novi Corp. vice-president Joe Granatelli 
—who just happened to field the three 
heaviest cars in this year's race, the 
supercharged Novis—proposed a 1,500- 
pound dry minimum weight limit for all 
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id stock-car and 


cars entered in USAC (United States 
Auto Club) championship events next 
year. 

The Lotus-Ford weighs 1,130 pounds. 


Push 'em back! 


ers of Detroit-made cars will soon 
be sitting farther back from steering 
wheels that will be placed nearly verti- 
cal. This is a lesson Detroit is learning 
from foreign sports-car and formula rac- 
ing. Most top racing drivers prefer to sit 
at arms’ length from the wheel to allow 
their shoulders to assist in steering. 


Disks again 

Disk brakes are getting more and more 
attention in this country. Dunlop of 
England, producer of disks for Jaguar, 
Mercedes-Benz, and others, reportedly 
n engineering task force in Buffalo, 
working on disks for U.S. cars, pre- 
sumably for aftermarket sale and instal- 
lation. 

Dayton Steel Foundry Co. also has a 
disk brake, which is undergoing tests by 
Ford Motor Co. for possible use on the 
Thunderbird and Continental. 


More “puissant” Renault 


A slightly more powerful Renault R-8 
will be introduced early next year. The 
new R-8 also will offer an optional push- 
button automatic transmission with 
magnetic clutch. Renault hopes these 
features will help end the company’s 
tailspin in this country, 


Manufacturers are going straight 


Cars with curved side windows take 
in more water during a rainstorm with 
windows open, it has been found. Also, 
curved windows are harder to operate, 
especially when the car gets a little 
older. Lincoln has dropped curved win- 
dows for ’64, and other manufacturers 
are going slow on them. 


New attire for tires 

Tire companies are experimenting with 
tires with built-in rims. Possible advan- 
tages would be lower cost and easier 
changing. 
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Popular 
Science 


1873 “The latest census gives a cu 

ous exhibit of the extent to which 
woman is now invading the provinces of 
industry. The 10 leading occupations in 
order are: agricultural laborers, teachers, 
cigar-makers, printers, midwives, barbers 
and hairdressers, physicians and surgeons, 
whitewashers, teamsters, brass-founders.” 


“Recently an electric light generated by a 
Gramme machine has been exhibited on the 
Victoria Tower of the Houses of Parliament 
in London. The machine is in the vaults of 
the House of Commons, and is worked by 
a small engine. Two copper wires lead 
from the machine to the base of the clock- 
tower and thence upward to the signalling 
point, a total length of nearly 900 feet— 
about three times the distance that an 
electric current has ever before been con- 


ducted for a similar purpose.” 
“Within a few weeks of the 


1903 present writing there have 


appeared newspaper accounts of the em- 
ployment in the State Prison at Auburn, 
N.Y., of imprints both of the fingers and 
palms, The finger method, based upon the 
epidermic ridges of the fingertips, was 
devised by Mr. Francis Galton and has been 
proven statistically, with studies of identical 
twins, to establish identity with absolute 
certainty. Galton says that finger prints 
“far transcend in trustworthiness any other 
evidence from any number of anthropo- 
metric data.”” 


“Nearly all musical compositions have 
rhythms which fall between 65 and 80 
beats a minute. This rhythm, for physical 
as well as psychological reasons, must, it is 
submitted, be regulated by the phenomenon 
of pulse. In support of this one may note 
that a rhythmic sound, call, or cry is first 
found coexistent with a complete circulatory 
system of heart, valves, and blood vessels. 
This first appears in the insect family. 
Further, when the insect’s heartbeat is 150 
to the minute, the insect’s chirp runs to the 
same speed. So, it is suggested that when 
the human heartbeat is 60-85 to the minute, 
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SDC andl FO yews age. 


human musical rhythms run within the same 


limit.” 
1933 “Testing the strength of radium 
and other materials, without ex- 
posing research workers to dangerous ra- 
diation, is made possible by an electrical 
hookup devised by government experts in 
Washington. The experimenter approaches 
the specimen only when placing it in or 
removing it from a small rack beneath a 
hollow metal chamber. Radium rays 
penetrate this ‘ionization’ chamber, and ac- 
cording to their strength, render the air 
more or less electrically conductive. The 
effect is registered, through vacuum tubes 
and an amplifer, upon a sensitive electric 
meter near the experimenter.” 


“What type of television receiver will 
be designed for home use? Dr. Vladimir 
‘Zworykin, whose ‘iconoscope’ promises 
be the answer to television transmission, 
has also designed the ‘kinescope’ receiver. 
It employs a cathode-ray tube whose beam 
moves ex: in step with the transmitter. 
The beam's target is a window of Auores- 
cent material that glows whenever the beam 


strikes it. Thus the speeding beam retraces 
the image in highlights and shadows on 
the tube’s window, its intensity correspond- 
ing to the radio impulses coming over 
the air. 

“Sitting before the instrument, the owner 
will see a moving picture four by five inches 
in size (which may be magnified if desired) 
and he will watch far-away events as if he 
were there in person.” 
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Here’s what you need to 
know to get your car fixed right 
—without putting too much of 

a dent in your pocketbook 


. 
How to Get 

a Good 
Body-Repair Job 


This was the accident repair job. But what would it cost? 


After runaway compressor clobbered his car, au- 
thor looks back at badly creased door and pa 


By E. D. Fales Jr. 


HE body-shop man looked at my 

smashed car. “I reckon I can fix it 

for $75,” he said. But I wondered 
—because I'd just had an estimate from 
another shop for $172 

What should you do in a case like that? 

My car was a brand-new wagon. A 
runaway air compressor had come thun- 
dering downhill and smashed my left 
rear door and fender. 

You know the feeling. Sure, it will 
be fixed. Sure, the insurance company 
will pay. But will your car ever look as 
good again? Will you end up driving a 
patched-up cripple? 

To make matters worse, I began hear- 
ing stories: 

On a Western road, a man hit (and 
killed) a big deer. He pulled into a 
town, waited two days while a new 
fender was installed—for $97. That was 
six months ago. Today the paint is fall- 
ing off that fender in chunks. I know, 
because I saw it. 

In the East, a driver paid $50 to get 
“body cancer” cut out and healed—just 
ahead of his rear fender. Three months 
later that job fell apart. 

Near Wilmington, Del., a driver side- 
swiped a pole, bought two new fenders. 
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Slicing it like butter, a body expert cuts off 
panel with air chisel jony Gross’s shop. 


Two months later one of those suppos- 
edly “new” fenders rusted clear through. 

Then there was a Continental owner. 
He got rammed. Damage: $1,000, in- 
sured. The shop tied up his car for six 
weeks. When he got it back, it looked 
as if it had tired blood. It drooped, the 
paint was bad, the doors hung limp, 
plastic dust hadn't even been cleaned 
from the seats. The shop owner shrugged. 
So did the insurance man. “You signed 
a release,” he » get the money to 
get the car repai 

You're going to need a body job soon 
(the statistics say within four years at 
most); everybody's getting hit on today’s 
overcrowded roads. (In 10 years, by one 
estimate, 180,000,000 fenders will be 
dented. ) 

How do you stay out of trouble? How 
do you get a “right” job? Whom do you 
pick: the $75 guy (who seemed honest) 
or the $172 guy? I was suspicious of the 
$172 guy because I'd seen him write up 
some fake i cluding a new bumper 
(mine was perfect). “Youre insured, of 
course,” he smiled. Then he stuffed the 
estimate in an envelope and handed it 
over without letting me read “Just 
give this to your insurance man.” 

Does this mean you choose the $75 
guy? 


anel must 
damage 


Foreman inspects cut where new 
joined, 


be 


checks for wheel-wel 


I told the editors of Poputarn Scrence 
about my dilemma. They said: “Look, 
everybody who gets hit worries about 
getting a good body job, but nobody has 
any ground rules to go by. Go out and 
get some more estimates, Find out why 
prices differ. Then talk to a lot of body- 
shop men—anywhere you find them. And 
come back with some ground rules. 

| So I went out and drove 1,000 miles 
in four states. I interviewed body men 
in gas stations, garages, dealerships, 

warehouses, an old Quonset hut, and 

| even a basement in Maryland that looked 
like part of an unfinished church, 

And I came back with rules—and esti- 
mates up to $218. 

Know what to look for. The man who 

gets the best job is usually the dri 

who knows what good work i: 

out of ten don’t,” some shop mer 

“They just come in and say: * . They 

don’t know whether we're going to use 

welds or screws, whether we're going to 

straighten the frame—or shim out some 

parts with washers. They don’t know if 

we'll straighten a panel or plug it with 

filler, or whether we'll overlook damage 

| underneath that they'll never see. And 

they never ask: how many coats of 
paint?” 

Get what you pay for. It’s fatal not to 


. . . And how do you get a job as slick as this? 


Finished job, carefully welded and painted, was 
moderate in’ cost, far less than top estimates. 


care what a job costs—just because it's 
insured. “Honesty is contagious—and so 
is dishonesty,” a shop man on U.S. 1 
. “If you don't care when a shop 
pads your bill to fool the insurance com- 
pany, the shop man may decide to fool 
you, too.” 

And there are dozens of ways to fool 
you. One example: You pay for a new 
fender but get a used one—or even your 
own old fender patched and straight- 
ened. Or you pay for a good weld job— 
and get a quickie tack-weld—merely a 
few scattered weld spots. 

In a bustling car-repair section of 
New York City’s Bronx I met Paul Pearl, 
a_good body man. He runs a busy place 
Galled Paul's Body & Fender Reps 
Pearl said, “A shop that wants to c: 
hang anything on you. Look over there. 

He pointed to a blue Tempest. 

“That man had a slight tangle,” Pearl 
said. “Door smashed. He went to a deal- 
er because he thought he'd get a good 
job. He didn’t know that a lot of dealers 
just pass the work on to body shops.” 

The whole outer panel was lying on 
the floor. Pearl picked it up and counted 
six tiny tack-weld spots. “That's all that 
was holding the panel on. It wasn’t fas- 
tened at all, Today he got hit again. 
Just a tap. And the whole panel fell off. 
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Craftsmen show what happens when your car is being fixed 


as 
This skilled body man iy hammering out dents 
against metal dolly, He'll also weld the cuts, 
Others take shorts cuts, merely load on gobs of 
plastic filler much too thick to hold for long. 


Now he’s brought it to us to fix it right.” 

Dishonesty doesn't pay. In shop after 
shop, the first question asked is: “Are 
you insured?” Many shops, including 
the best, play a game with insurance 
companies. “We always add $30-$50 to 
average ($100-$200) jobs, just so the 
adjuster can knock it off and please his 
company,” one body man said. (Hence 
if you're not insured, be sure to say so— 
and be sure the price given you does 
not include this padding. ) 

Some shops frankly try to overcharge 
the insurance companies. “We can fix up 
a dent on the other side for you and 
charge it up to this job,” one man of- 
fered. 

If any attempt is made to fake your 
bill and fool the insurance company, 
fight it. Those padded bills are one reason 
your premiums are high. You're paying 
fake claims for all those other drivers. 

Take notes. After a crash, make a re 
ord of what's smashed and what isn’t. 
Reason: Some shops have been known 
to smash things up more—or charge you 
for repairs that weren't needed or made. 
If in doubt, pay a trusted mechanic $10 
to come see your car. 
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In hands of a good craftsma 
not only gets down to bare m 

file, smooths out metal without leavin cireu- 
lar’ grinding marks to show through paint, 


Be on guard when you're traveling. 
Some shops prey on tourists. One body 
man said frankly: “We love ‘em because 
we'll never see ‘em again. We load it on.” 

There are several ways to load it on: 
To get you in, one shop writes a bargain 
price—say, $100. When you come for 
your car, youre told, “We had a lot of 
trouble. The bill's $175.” You squawk. 
Then they show you a small printed 
line on the estimate that sa; Prices 
not guaranteed.” 

In a reputable shop, that line means 

that any increase in parts cost may some- 
times (not always) be added on. In a 
gyp shop it can mean anything. 
Tf you won't pay.” one man said. “the 
law lets us shut the shop doors and hold 
your car.” One tip: If you're touring, 
pay for temporary repairs only—just 
enough to get home. 

Use a work order. Your protection 
anywhere is to sign a work authoriza- 
tion. Specify exactly what you want 
done. That limits the work that can be 
charged to you and requires the shop 
to notify you if added repairs are need- 
ed. You don't have to accept the shop's 


To cover small scratches, this n is a job that's 
plying a thin coat of plastic fl is a new paint jc 
body men insist that plastic usu: finish and put sparkle in it. This also removes 
be more than % or 1/16 of an inch thick, tiny and unsightly “orange-peel” wrinkles. 


ion for paint 
aint to flake off 
eight ns later. Honest 
shop agreed to do job over 


Getting There Is 


Faithfully sculptured and 
big as life, a family 
of fiberglass 
dinosaurs comes 
barging down 

the Hudson on its 
way to the Fair 


Drawings and Text by Henry B. Comstock 


OR the first time in 70 million 
FE: a herd of dinosaurs will travel 

down the Hudson River this month. 
Hatched in the Catskill Mountains, nine 
of the giant lizards will migrate to a pre- 
historic paradise in the New York bor- 
ough of Queens. There they'll spend the 
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next two years, wallowing in Mesozoic 
foliage and lava-lipped lagoons. Eight 
of the monsters will make the 140-mile 
trip by barge. The ninth will fly—dan- 
gling from a helicopter. 

All this is part of Sinclair Refining 
Company's Dinoland exhibit at the ’64- 


Half the Fun 


‘65 New York World's Fair. A year ago, 
Sinclair, which has long used a bronto- 
saurus as its trademark, went into a hud- 
dle with famed animal sculptor Louis 
Paul Jonas. Out of that conference in 
his Hudson, N. Y., studios came a tough, 
$250,000 assignment. Jonas was commis- 
sioned to re-create the monsters who 
roamed the earth back in the days when 


the stuff in your carburetor was just be- 
ginning to brew. 

These are no slap-dash amusement 
park creatures. Jonas was determined to 
make them as scientifically accurate as 
possible. He was convinced that fiber- 
glass was the answer. 

Two months later, Jonas and his staff 
of 18 skilled assistants completed their 

CONTINUED SI 


Dinosaur expert (the late 
Dr. Barnum Brown) and 
Jonas study plans while 
latter’s son Paul gives 
ankylosaurus his lumps. 
Stegosaurus at rear 
stood outside studio a 
year, to test durability. 


Burlap-and-pipe-reinforced plaster molds are stripped from 
clay brontosaurus and trachodon. Already cast in fiberglass, 
ostrich-size ornithomimus is ready for painting 


first plastic creation—a giant stegosaurus. 

The casting system for the other eight 
dinosaurs soon became routine. First, a 
small pilot model. Then a wire-mesh- 
covered plywood armature for a full- 
scale model. Over that went plasticene. 
Painstakingly shaped and surfaced, these 
works of art were next crisscrossed with 
steel shims, to dike off areas for multi- 
section molds. A coat of air-gunned plas- 
ter was followed by many brushed-on 
layers. The plastic parts were fitted to- 
gether, bonded with more resin and 
glass cloth. Result: Even with an inter- 
nal steel frame, the mighty brontosaurus 
weighs a scant five tons. 
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Sculptor Louis Paul 
Jonas first’ modeled 
tyrannosaurus and 
other dinosaurs in 
miniature, later 
sliced them like 
loaves of bread to 
develop templates 
for full-scale patterns. 


New York cliff dwellers 
will do a doubletake as one 
monster—reportedlt 

triceratops~is wafted 

to the Fair by chopper. 


| Electrically controlled hydraulic 
ey lindas will put brontosaurus neck 
through lifelike contortions, Since 
sketch was made, plywood disks have 
been covered with a latex sleeve. 


Mere broadsides 

stop after 1963 
Indy champ “lost it” during At- 
lanta_ 500 practice last March. 
Standing nearby, Editor Bob 
Crossley, almost ‘scared out of 
his shoes, snapped Jones’ shoes 
(right) minutes later. 


By Devon Francis 


N THE 95th lap of the world’s 
most famous oval-track race— 
the Indianapolis “500"—last Me- 

morial Day, Jimmy Clark rolled in for 
his first pit stop. He was driving one of 
two Ford-powered Lotus mounts. As 
always, split seconds counted. 

Steve Petrasek, Firestone’s bouncy, 
brush-cut manager of race-tire engineer- 
ing, measured the tread wear in a trice. 
The left front tire looked good. The 
other three were replaced. 

“Will they go all the way now?” anx- 


Pre-race briefing on tires by 
irestone’s Steve Petrasek is 
required for rookie drivers 
like Art Malone (in T-shirt), 
but veterans Bob Christie 
and Parnelli Jones (left), 
1963 winner, listen in for 
a refresher. Drivers must 
know usual wear sequences 
of tires in races: right front. 
right rear, left rear, left front. 
On rear-engine cars such as 
Indy Lotus-Fords, the right 
rear tire sometimes wears 
faster than the right front. 


iously inquired Colin Chapman, the car's 
British designer. Avoiding another pit 
stop would save 20-odd seconds, or al- 
most half a lap, on the 2%-mile track. 

“Yes,” said Petrasek. 

And he was right. Clark's first pit 
stop was his only one. When the race 
was over, with his Lotus in second place, 
he had plenty of rubber left all around. 

Being right was what Petrasek was 
paid for. He knew his tires. He knew 
the car. He knew Clark's driving habits. 
He also knew that from that race, and 
hundreds of others, his company’s lab- 


oratories were learning how to make 
CONTINUED 


Different cars, track 


irene 


Opening 


better tires for tens of millions of U, S. 
motorists—safer, longer-wearing tires. 
The tires you roll on today are good 
for several thousand miles more than 
those of a decade ago, thanks to the les- 


on dirt and 
road races. 

Life expectancy: 500 miles. The race 
tracks, where speeds arc limited as much 
by tires as by engines, are field labora- 
tories. Tire engineers, drivers, and me- 
chanics figure that tire wear—even on a 
“perfect” track such as Bill France's high- 
banked Daytona Beach oval where the 
classic Daytona 500 stock-car race is run 
every February—is 50 times greater than 
that experienced by the ordinary motor- 
ist. To them, 500 miles is equal to 25.000. 

Firestone and Goodyear alone do ra: 
track research on tires. The questions 
that drivers and pit crews pose for engi- 
neers of the two companies follow much 
the same pattern. 

In this year's World 600 at Charlotte, 
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surfaces, and weather 


floorboard allows stock-car driver to check tire 
wear during race. Trap door keeps dust out of the cockpit. 


conditions call 


Asphalt-racin 
1/32 inch below surf 
tread almost solid as it weary 
down. Otherwise, tread would 
tend to feather in one direction 
as it wore, losing traction, 


ee to mal 


N. C.,, Fred Lorenzen, driving a stock 
Ford shod with Goodyears, rolled into 
the pits at 100 miles for his first tire 
change. This track measures only V's 
miles, and stock cars, weighing over a 
ton more than Indianapolis-type mounts, 
usually require replacement of the right- 
hand tires each 100 miles. The heavy 
wear occurs on the right side because 
the cars travel counterclockwis 
The tread on Lorenzen’s left-side tires 
looked good for 300 miles. The question 
was, could the right-side tires, if changed 
at 100 and 200 miles, then be stretched 
an extra 100—to the 400-mile mark? If 
only the left-side tires were changed at 
300. it would save 15 to 20 seconds. 
mer Wasko, Goodyear's shrewd chief 
racing-tire engineer, advised the pit crew, 
It’s worth the chance 
The tires stood up. Lorenzen won. 
The lessons. What is racing teaching 
the tire companics that can be used in 
the manufacture of regular passenger- 
car shoes? Rubber “compounding’—the 
ngineering of the beads where the tire 


for different tires—and there’s a tire to meet every need 


al tread charac- 
k tire. Rubber is 
softer, too, All racing tires use 
tubes as a safety measure—to re- 
tain more air (and therefore con- 
trol) in case of an accident. 


mates with the rim—and the design of 
the fabric (or carcass) and of the tread. 

In racing, all this is a close-kept secret. 
Firestone and Goodyear formulas are 
kept under lock and key in Akron, home 
base of the rubber industry. But the 
ultimate results in standard passenger- 
car tires yield to laboratory analysis, and 
tire manufacturers not engaged in rac- 
ing also benefit. 

The tire you buy from your dealer is a 
simple product only in appearance. A 
dozen different chemicals have been 
poured into it. Activators, for example, 
trigger the curing of the raw rubber. 
Carbon black contributes abrasion re- 
sistance and adhesion to the road, as 
well as wearing qualities, and helps 
bond the materials. 
of wires, like a laced cable, 
lity to the beads and prevent 
the escape of air from tubeless tires in 
turns so hard that the profile of the tire 
visibly distorts. The fabric is the tire 
structure, much what a frame is to a 
house. The tread is there to grip the road. 


Measuring tire temperatures: Ed Long of Goodyear checks a tire 
at Daytona with a short needle and a thermocoupl 


Hard vs. soft rubber. It is on the rub- 
ber compounding and the design of the 
fabric that most of the care is lavished, 
in both racing and turnpike tires. The 
rubber (mostly artificial these days in 
turnpike tires) can vary in softne 
soft compound adheres to the road bet- 
ter, but usually wears faster. 

Chapman's three cars for the Indian- 
apolis 500—one cracked up in the time 
trials, two competed—arrived from Eng- 
land shod with Dunlops. The softness 
of the compounding gave bad wear. 
Chapman switched to Firestones. 

Yet soft rubber has its place. The 
Firestone tread rubber on the left side 
of the winning car in the Daytona 500 
last February, driven by Tiny Lund, was 
similar to that used by the company in 
its standard passenger-car tires. It let 
Lund take the turns faster—and it went 
the whole distance, as did the rubber 
on the right side, which was tougher, 
for wear. 

Compounds differ within the tire itself. 

se , = 
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Competing archery teams line up here in a 24- foreground is console for operating target. 
lane installation at Downey, Calif, Table in Units are in Pacific Coast and Midwest cities. 


Now the targets come to the marksmen 


Archery and trapshooting are going in- a button, the target comes to them, A 
doors and becoming automatic. Result: brush at its front lets down to sweep bi 
more fun and less work. West Coast Engi- to the bowman any arrows that have fallen 
neering, Seattle, makes lanes, somewhat like short. If the archer wants to try his luck 
bowling alleys, for both. Now in many cities at varying ranges, he has a choice of six 
in the West, they will soon be in the East. positions to which the target can be made ' 
Makers of the automatic archery equipment to travel. 
expect to open 100 lanes this’ y With Automated trapshooting is even newer 
20,000,000 hunters in the land, they say Emphasis all on the fun of shooting, 
the traps will take hold even faster. Archers the drudgery is taken care of by machines. 
no longer need walk to targets to check Shooters stand in separate, _glass-walled 
scores und retrieve arrows. At the press of booths, leaning against a switch that starts 


Helicopter sprouts wings 


With a short running takeoff, the 
hybrid at left can get olf the ground 
with heavier loads than those man- 
aged by a pure helicopter. 

Bell built the experimental Wing 
Ding for research into extending heli- 
copter capabilities and vertical and 
short takeoffs and landings. The rotor 
mast’s angle can be varied in the air 
for flying or hovering. 
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Archery targets, illuminated by spotlights, tra 
el on overhead rails. They can be moved by 
pushbutton to distances of 20 feet to 30 yards 
Glass barriers separate shooting _ positions. 


PS PICTURE NEWS 


Overhead cable drums move targets in gallery. 
Switching unit controls the drive motor for 
each, disconnecting power applying 
brake when target nears its desired position. 


Clay pigeons are ejected from pocket below 
booth. You have the fun; machinery does the 
work, Murals and shrubbery simulate outdoors 
First lass-enclosed Trapomatie was in Denver. 


clay pigeons flying downrange. They can 
set the pneumatic ejector to hurl a bird 
whenever the switch is touched, or toss out 


Throwaway paper rain shield 


A corrugated-paperboard _ canopy 
now keeps rain from running down 
your windshield and distorting the 
Screen image at drive-in movies. 

Olin Mathieson designers devel- 
oped it as a cheap substitute for rental 
metal and plastic shields. There’s no 
bother of return, and the water-re- 
pellent paper can be used several 
times if not exposed to a hard rain. 


Stacks of 3,400 clay pigeons are at rear of 
conveyor that feeds ejection guns beyond par- 
tition. Birds are blown along by pumped 

; faulty ones fall off into trough ‘at left, 


a string of 10 at three-second intervals; 


and can make them fly straight or in dif 
ferent directions and at different angles. 


Life in the 
jungle was never 
like this. Happily 
housed at the 
Oregon Primate 
Research Center, 
this rhesus monkey 
is teaching us a 
lot about human 
problems, from 
measles to 
space travel 


Eight distinctive outdoor pens, 40 feet in 


diameter, surround the 250-foot-long building where Center's hundreds of monkeys live. 


Macs “wie 


Monkey Business 


in Oregon 


By Jack B. Kemmerer 


N A pine-scented spread of 200 
acres near Portland, Ore., several 
hundred rhesus monkeys are 


ing scientists a hand. 
These monkeys are but a small colony 


of the 200,000 imported into the U. S. 
last year, mostly from India, for medical 
research. Some of them were born where 
they now live, in the nourishing confines 
of the unique, federally sponsored Ore- 
gon Primate Research Center. They're 


all so healthy that newcomers from the 
CONTINUED 


Large groups of adolescent monkeys (one to three years) romp in screened, curved pens. 


Raised to become 
man’s partners in 
medical research, 
these rhesus monkeys, 
born at the Center, 
start life healthy and 
happy—more cared 
for and coddled 
through infancy than 
many human babies 


A typical dormitory room 
at the Center houses 100 
monkeys, with pickproof 
locks and constant fresh 

water for their cages. There 

is room inside for exercise 
Partitions can be removed 
between cages for 
multiple occupancy. 


Dr. Donald E. Pickering (left), director of the 
new Oregon Primate Research Center, and Tim Kae 
are shown examining a 2%-month-old rhesus monkey. 
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With a nippled feeding bottle and a sandbag mother, this baby is a lot happicr than he looks. 


jungle often need 90 days of special con- 
ditioning to catch up with them. 

At the Center, diet kitchens, nurseries, 
and top-notch hospital facilities keep the 
monkeys in shape for 

Life in the jungle \ 
In their Oregon retreat, 
romp in circular cages, devoid of corners 
where bullies among them might trap 
the timid, 

Babies get elaborate care. They are 
allowed only the first 24 hours of life 
with their mothers, who teach them one 
vital lesson: how to nurse. For the next 
10 days, the infants live in incubators, 
just like the ones hospitals keep for hu- 
man babies. After that, each young rhe- 
sus is caged with an imitation mother. 


She's a creature formed of sandbag, plas- 
tic, terry cloth, and a nippled feeding 
bottle set at just the right angle. 

After six months of this, the growing 
monkey goes to live with two others of 
his own age. But never in all their lives 
at the Center will mature rhesus male 
be permitted to share the same room, 
even in separate, locked cages, The rea- 
son is that they're born lockpickers; adult 
males on the loose together would mean 
a fight till one got killed, as happens in 
the jungle. 

The Oregon Primate Research Center, 
devoted to seeking new treatments for 
man’s diseases, new cures for his ills, and 
better preventives, expects to house 1,000 
monkeys by the end of this year. MZ 
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Do Lie Detectors 


While the debate about the lie detector’s accuracy 
continues, where does this leave you if your job—or life 


Sari steoutll Base Polygraph laboratory of 
\ K THAT are the chances that you'll be called Polygraph laboratory, of 


liar, a thief, a fraud, or a traitor by an tection has display he 


nstrument that can, in the hands of an un- that can be spotlighted one 
skilled or irresponsible examiner, make certain changes at _ time by examiner. An 
item known to be connected 


in your body seem to testify against you? with a crime js diplayed 

Better or—depending on how it’s looked at—worse among unrelated items, and 
than you probably think. subject views them. "Poly- 

For today, government, industry, and commerce St?! records reactions. 
all employ the lie detector to decide whether you'll 
get the job you want or stay in the one you already 
have. Under certain circumstances, you may be re- 
quested to undergo an experience once reserved for 
the criminal suspect only. 

Rank, position, or good reputation are no protection 
against the possibility of impeachment by polygraph 
(lie detector), This was demonstrated last April dur- 
ing the Washington controversy over the TFX aircraft 
contract. Pentagon investigators, trying to learn how 
the contents of an embarrassing document in the case 
reached a newspaperman, threatened the Secretarie 
of the Navy and the Air Force, the Deputy Secre 
and a number of prominent civilian and 
officials, with lie-detector tests. President 
Kennedy intervened, saying, “I think it was a mistake 
to suggest a polygraph. 

As long ago as 1895, Cesare Lombroso, an Italian 
criminologist, claimed that by taking a suspected 
man’s blood pressure during police interrogation he 
could establish truth or deception. 

The late Dr. C. G. Jung, the distinguished Swiss 
psy rist, thought there was a good deal to Lom- 
broso’s theory. Jung stated it as his conviction that 
the g guilty could be detected with a “psychogalvanom- 
eter’"—an instrument that visually indicates the skin's 
resistance to a very low electric current. 

Early in this century, a Harvard psychology pro- 
fessor, Hugo Munsterberg, reported that a liar's own 
physiology would trap him in his deceit and attempts 
at evasion or falsehood. Others saw that there often 
existed a relationship between a man’s deception and 
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—depends upon it? 


By Robert Christie 


Polygraph chart (of a man 
who later confessed murder) 
shows record of breathing 
(top); changes 
ductivity (midd 
and blood pressure 


nd pulse 


True worth of the polygraph: protection of the innocent 


In trained hands the polygraph, can 
sometimes be a suspect's” friend, as 
was demonstrated recently in Paterson, 
NJ, On the complaint of a man who 
had been assaulte and robbed, Robert 
Foster, a 20-year-old Negro, was arrested 
and char} with the crime. 

A couple of detectives on the case were 
inclined to believe Foster's protests that 


he was innocent. At their suggestion, the 
accused youth submitted to epee te coved 
test administered by Joseph F, Campbell 


r., ph examiner for the city of 
f; ne pveraR test's results pA 


Foster's insistence that he was not guilty. 


his rate of breathing and blood-pressure 
changes. 

The development and use of the poly- 
graph quickly moved ahead after World 
War I. The 1920s, with their appalling 
increase in serious crime, provided an 
ideal laboratory for investigators, 

The modern detector. One of the 
most noted polygraph examiners was 
Leonarde Keeler who, after majoring 
in psychology at Stanford University, 
joined the Berkeley, Calif., police de- 
partment. There Keeler began to refine 
an instrument that simultaneously re- 
cords a suspect’s relative changes in 
blood pressure and respiration during 
interrogation. Keeler got remarkable re- 
sults and, from the thugs he dealt with, 
astonishing confessions, 

His hard-bitten customers could take 
a rubber-hose treatment far more suc- 
cessfully than they could cope with the 
mysterious and somehow sinister lie de- 
tector. It was a new kind of interroga- 
tive approach that didn’t hurt until, hav- 
ing confessed, they heard what the judge 
had to say. 

Keeler, this country’s most noted pio- 
neer in the field, can be credited with 
today’s basic lie-detection equipment. In 
1930 he founded his Scientific Crime De- 
tection Laboratory at Chicago’s North- 
western University with money donated 
by that city’s businessmen. 


GG POPULAR SCIENCE SEPTEMBER 1963 


But when the case was heard before a 
magistrate, the robbery victim vigorously 
insisted that Foster was his assailant. 
He swore that he ized Foster's 
mannerisms and oe smell of his shavinj 
lotion. There could be no doubt, he said, 
that Foster_was the man who had at- 
tacked him and taken $200. 

ene polygraph find findings are not ac- 

as evidence, without prior stipu- 
lation, the magistrate directed that Foster, 
unable to raise the $3,500 bail set, be 
sent to the county, jail and held there 
until such time as his case could be heard. 
by the Passaic County Grand Jury. 


Keeler called his apparatus a poly- 
graph—Greek for “many writings.” 

The lie detector is not a machine, 
though it is often referred to as one. It 
is a combination of three instruments: a 
breathing-rate recorder, connected pneu- 
matically to an attachment fitted around 
the subject’s chest or stomach; a sphyg- 
momanometer, a baglike rubber cuff 
connected to the “cardio” unit, that re- 
sponds to variations in blood pressure 
and rate and strength of pulse; and a 
pair of metal contacts, attached to the 
hand or fingers, that evaluate relative 
changes in skin response. 

All three readings are recorded on a 
roll of graph paper that unreels under 
three separate pens activated by im- 
pulses from the instruments, 

The questioning. During a lie-de- 
tector test, the examiner asks the subject 
a number of questions, formulated to fit 
the case at hand. Some are designed 
to trigger an emotional reaction if de- 
ceptively answered or shied away from. 

Some questions are neutral, innocuous, 
so commonplace that they can be an- 
swered without the graph showing 
evidence of emotional turbulence. De- 
liberately keyed for a nil reaction, they 
might be such queries as, “Is your last 
name Brown?” “Is your first name 
John?” “Were you born in the U. S.?” 

The subject answers without any sense 


Frustrated by the court's ruling, and 
confident that the inte ition of the 
polygraph chart was right, the two de- 


tectives went out in search of the real 


culprit. 

found him, and they found as 
well that he bore a striking resemblance 
to the accused. Foster was, of course, re- 
leased, Polygraph findings, correctly. in- 
terpreted y a trained examiner, had 
saved him a stiff prison term. Proponents 
of lie detection point to cases such as this 
as indicative the true worth of the 
polygraph—vindication of the innocent, 


Robert Foster, left, thanks Joseph F. Camp- 
hell Jr, Paterson, N.J. examiner. 


of stress. They excite no response. The 
polygraph examiner can read from the 
graph the lack of such responses on the 
chart, 

But this is only the beginning. 

Among the questions selected for lie- 
detector interrogation, there are several 
that are crucial, from which a reac 
is expected if deception is attempted. 
Experience shows that even hardened 
liars find 
trol their hidden emotion though out- 
wardly they may appear unaffected and 
impassive. 

On the reaction to these crucial ques- 
tions, a determination of deception or 
truth is made. Additional polygraph 
questions are now directed at the heart 
of the crime under investigation. “Did 
you kill your wife?” “Did you yourself 
steal most or all of that missing $5,000?" 

All questions, whether neutral or rele- 
vant, can ordinarily be answered by a 
plain yes or no. An interval is allowed 
between each question and its reply so 
that the polygraph can indicate the pres- 
ence or lack of physiological response. 

How valid is it? Here we reach an 
area where the debate about the lie 
detector’s accuracy and the validity of 
its findings begins. Experts agree that 
the technique of questioning a subject, 
whether for criminal reasons or not, is 
vitally important. The questions asked 


and the manner in which they are asked 
exceed in importance what the breathing 
unit, cardio unit, and skin-response unit 
may be charting. 

The lie detector is as open to abuse 
as any other instrument. Because it is 
associated with the search for deception, 
real or merely suspected, the subject is 
at a disadvantage. Moreover, there are 
polygraph examiners who are not as 
well-trained, experienced, or ethical as 
they should be. 

In the hands of an untrained or un- 
ethical examiner, the lie detector is no 
better than a blackjack. Abuse, hostility, 
and expressed suspicion on an incompe- 
tent examiner's part can provoke reac- 
tion. But these reactions have no true 
meaning or value since they stem from 
a source other than the fear of detection. 

Some subjects seemingly show no fear- 
of-detection response. The existence of 
such individuals was established recently 
in a murder case in the State of Wash- 
ington, 

Three men were involved. two of them 
under indictment for murder. The third 
man was the prosecution's chief witness. 
When a lie-detector test was run on the 
two charged the crime, their reac- 
tions were not specific enough to justify 
an opinion. The response of the prosecu- 
tion witness was negative throughout. 

(Cor ize 20: 
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clear view from all of the stadium's 16,000 seat: 


Sports cars for policewomen 


policewomen now patrol in 110- 
sports cars. They have passed 
an advanced driving course at the all-male 
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With no inside trusses required, pillarless roof provides a 


Pleated concrete dome 
covers campus building 


Its Assembly Hall, occupying an 
area 400 feet in diameter, was 
opened this summer by the Univer- 
sity of Ilinois at Urbana. The hall, 
shaped like two giant saucers with 
the upper one inverted, has seats 
for 16,000 with unobstructed view 
and space for 2,000 more around 
a central stage. It can be used as 
an auditorium, sports arena, thea- 
ter, or exhibition hall. 

Construction of the pillarless roof 
involved new principles [PS, Nov. 
"62]. Interior trusses were elim- 
inated by strengthening the walls 


Metropolitan Police Staff College. Working 
in pairs on eight-hour shifts, they cover 
everything from traffic offenses to chasing 
crooks. They expect surprise, maybe, but 
no trouble from men drivers they may tag. 


Imperi 


What's Your 


ye get the urge to buy « used Cadil- 
lac? Or a second-hand Falcon? But 
you never get around to finding what 
they're selling for? Sure, pounding the 
used-car lots takes time. And getting prices 
that way isn’t an exact science. 

Your best bet would be to have a copy 
of Red Book Official Used Car Valuations. 
But it isn’t readily available to the average 
car owner, Now—in a magazine exclusive 


AVERAGE RETAIL VALUES 
‘The Averoge Rall Value of o car represents it retail valve inhaling radio 
‘ond heater. AUTOMATIC TRANSMISSION VALUES ARE INCIUDED ON AlL 
[EGHT CYLINDER MODELS ONLY AND MUST BE ADDED FOR AlL SIXES. 
The volves ox shown represent the value of on average ca. 


OPTIONAL EQUIPMENT 
ptionel equipment volves oppear atthe end of each model yeor Laing. 


Toy Ai i 
Model Type seta | Mel Type feist 
' 
Pee te eee BE 
fa Tent Re ee OR MLL Sed 2606, 2850 
are i etc: ie 
Btn nous | He Benes Hs 
Bicrew | i eet ae 
geet cs aa| Bet He 
Situs BH Smet 
Se ee eas 
Bee ite] Set 
oan SP eos, vas 
See 
Sr san 


3600 


4119. Sed 46 


- 2500 3550 


4135 Wag 4d 2800 | M7 Coe Spt. 266... 3475 
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Latest average retail values of Buick, Cadillac, 
Chrysler, De Soto, Edsel, Ford, Thunderbird, 
Lincoln, Plymouth, Pontiac, and Val 
iant, 1963-1958, compiled exclusively for 
Popular Science by Red Book, published by N: 
tional Market Reports, Inc. (For other makes, 
August Popular Science.) 


Car Worth? 


—Poputar Science publishes current retail 
values of U.S. used cars, 1963-1958. Com- 
piled by Red Book, published by National 
Market Reports, Inc., these are retail aver- 
ages. Study the following pages and nail 
down with a pencil point what a good used 
car will cost—or what your present car is 
worth if you're thinking of buying a ’63 in 
the clean-up period before the ’64s are 
introduced. 
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What is this man doing? For the answer, turn the page 
5 


‘O, THE man in the white coat is not 
Ben Casey. He is a “Doctor of 
Motors” and he is studying the gastroin- 
testinal tract of an automatic transmission 
with a new instrument called a Flexiscope. 
What he sees is the condition of a threaded 
shaft inside the transmission, shown above 
in a photograph actually taken through the 
instrument by PoruLar ScreNc 
The new device, made by Bausch & 
Lomb, is an optical probe that literally lets 
you see around corners, into holes, and in 
the dark. You can put your watch in a desk 
drawer, insert the probe, close the drawer, 
and tell what time it is. The Flexiscope is 


aposmon 
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BATTERIES 


= What the Man 
on the Preceding Page 
Is Looking At 


priced at $250—peanuts compared with the 
cost of custom-built products using fiber 
optics. Fiber optics? Inside the flexible 
plastic tubing is a bundle of 100,000 glass 
fibers, each finer than a human hair. At 
each end of the probe the fibers are clus- 
tered together, the ends bonded, ground, 
and polished. Two light bulbs also fit its 
tip. Light entering the fibers travels the 
length of the glass “wires” by total internal 
reflection. 

The electronic probe may get widespread 
use as an inspection device to save tear- 
down time—when makers of machinery pro- 
vide the inspection holes. on 


Extremely fine glass fibers contained in the Flexiscope probe 
transmit light (or an image) even when twisted into a knot, 


as above. The ends of each fiber are aligned so that when an 
IT imaze js formed on one of the bonded. ground, and polished 
ends of the bundle, a mosaic of the image will appear on the 
other. The bundles, encased in flexible tubing to protect the 
fibers, are attached to the metal housing of the Flexiscope which 
contains a focusing eyepiece. Batteries in the instrument mer 
ly power two tiny light bulbs that illuminate the viewing area 
at the probe end. About one square inch of area can be viewed. 


PROBE HEAD 
FIBER-OPTICS TUBE 


“I'd like 
to see them 
make...” 


Broadcasting projectors for 
sound movies. Put a radio 
transmitter in the proj 
and a receiver in the speaker 
enclosure, and you'd elimi 
nate the cable—Charles R. 
DeKay, Grenada, Miss. 


ith porous letters and a re- 
Clerks who stamp hundreds 
of forms daily wouldn't waste motion swatting 
at a pad.—H. M. Monaghan, NYC. 


schoolbags in the morni 


Quick-frozen lunches in dis 
boon to the sandwich 


noon.—Mrs, E. Miller, 


Spring-loaded nail feeders. As cach nail popped 
into final position, a shaft or anvil would drop 
on the head. Pound it down and it would set the 
nail, too.—J. Myers, Sylvania, Ohio. 
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1 gea 
age is hydraulic; four maste 
the stick relay movements to 
working the selector lever. The 11-foot- 
long, 900-pound plasti ied car does 0 
to 60 9.4 seconds. U.S. price will be 
about $2,250 plus shipping. 


Entire rear of body opens for quick access to 
engine, drive train, and the rear suspension 


Foreign Sportsters 


FAST AND FANCY 


Simca special for street and track Face-lift for Fiat 

The aluminum-bodied Abarth-Simca 1300 coupe is built in The front end of the Fiat 
Italy with modified French parts. The rear-mounted 78.6- 1600 S roadster has been re- 
inch Simca four develops 125 hp. at 7,400 r.p.m. with the — designed with scoopless hood 
help of dual overhead cams, two carbs, and 10.4:1 com- and quad lights. The fc 
pression ratio. Top speed is over 140 The Simca 1000 wheel disk brakes now h: 
suspension is retained, but with four-wheel disk brakes. a regulator to balance bral 
In Italy: $6,400. A larger-displacement version also is made. ing action of rear wheels. 
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Fastest British Ford 

The Consul Cortina Sports Spe- 
cial Yooks ‘meek, but it can, top. 
115 m.p.h. Its 95-inch Ford four, : 

with Lotus twin overhead cams, Pverhead came allow. short pushrods, resulting in less 
two Weber carbs, and strengthened ‘ 
five-bearing crankshaft, produces 105 hp.— sisted. Coils replace standard rear leaf 
enough to pull the car from 0 to 100 in 80 springs. Interior has wood-rimmed_ wheel 
seconds, Front disk brakes are vacuum-as- and tachometer. Cost in England: $3,100. 


n 
New Mercedes sports car t 

A new roadster, the 230SL, has 
been introduced by Mercedes-Benz to 
replace the 190SL and 300SL. The 
140.7-inch, overhead-cam, fuel-in- 
jected six produces 170 hp. It comes 
with a four-speed gearbox; an auto- 
matic is optional. The German car 
does 124 m.p.h., and reaches 60 in 
under 10 seconds. It will go into pro- 
duction late this year. U.S. prices: 
roadster, $7,506; coupe, $7,625; road- 
ster with removable hardtop, $7,907. 


New Alfa Romeo gets a bigger engine 
Also featured is a fan that There's a lively addition to Alfa Romeo of Italy. The new 
cuts out when not needed. Giulia series outwardly resembles the Giulietta except for 
The 95.7-inch, 100-hp. dual- a hood with air scoop. Engine displacement is up 17 inches 
overhead-cam four allows a to 95.8. The 104-hp. aluminum dual-overhead-cam four is 
108-m.p.h. top speed. The fitted with a fully synchronized five-speed gearbox, Top 
car costs about $2,800 in speed is 107 m.p.h. Roadster (Spyder), coupe (Sprint), and 
Italy. It isn’t sold here. sedan (TI) are available. Prices start at $3,395. 


rf) 


Guard guides paintbrush. To simplify 
painting of window frames, wall moldings, 
and other trim, this brush guard would 
limit the length of exposed bristles and 
guide them along the edge of the wood. 
‘The slip-on sleeve and sliding, thumbscrew- 
adjusted guide would serve also to confine 
the bristles and keep them from spreading. 
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New ideas 
ps “= from the 
inventors 


Instead 


Car seat slides you in. 
of squirming in a 
axi_or other low-roofed 


walk on this recently patented 
slide seat. Flanged tr: 
der the seat and_ transverse 
rails on the car floor would 
let the driver move the motor- 
ized platform in or out. 


Cord switch controls plug-ins. You could 
tum on a lamp, TV set, fan, air conditioner, 
or other appliances from ‘one convenient 
place by plugging them into this remote- 
control extension. Three or more outlets in 
the assembly would be connected by a 
cable of appropriate length to individual 
switches in a control box. 


Record Case Loads Changer. You could 
keep records permanently stacked in any 
order, ready to play, with this case—then 
load ‘em all at a time onto a record changer. 
After slipping off the top of the case, y 
slide the notch to engage the changer spin- 
dle, lower the discs, and pull the case away. 


Pool cover heats water. This pool cover 
with air pockets might extend the swim- 


ming season far into the fall. One side of 
the plastic mattress would be covered with 


The following patents have been 
tions! Car seat-No. 3,071,407 to F.C. Sloa Bell 
guide"No. 3,049,741 


Pa Record 
970,829 fo Gite Kisck, Tnme” acer Htenocer 
3,076,827 fo R. G. Ames, 


Germany: Calking gun—No. 


ed on these incon 


Gun extension speeds calking. A pawl-and- 
ratchet mechanism in this gun would draw 
back the cylinder against a stationary pis- 
ton to squeeze out mastic with more pres- 
sure for less effort. The mechanical assist 
could make it practical to apply mastic 
from the end of an extension pole, 


a dark film to absorb solar heat and trans- 
mit it to the water. The light-colored heat 
reflector on the reverse side would help 
cool the water in the summer. 


9. 9,072,920 to J. I. 


vents may be ordered, by number, from 
mer of Patents, Washington 25, DiC. at 
25 cents ‘cach. To terte to an incentor, if the addrens 
gicen above address him (by name and 


Fatent number) in care of the Commissioner of Patents. 


After two months of the most extensive listening tests 
ever made by a magazine, PS gives you— 


THE LOW-DOWN 
ON HI-FI STEREO 


om was pack th a osen for 
‘quipment. An e livin q jd match 


inned two months. Authors 
ett are shown here during one 


Listening tests 
Gilmore and Luc 


session. Four other hi-fi experts served on panel, 
(pment choices were made independent] 


@ Can around $100 buy a good system? 

@ How much must you spend to get the best? 

@ Do you always “get what you pay for’? 

@ Which components make the biggest difference? 


By C. P. Gilmore 
and Hubert Luckett 


EAD spinning over stereo? No 
wonder. You can spend any- 
thing from $59.95 to well over 

$1,000 for the equipment to play stereo 

records in your living room. The cheap 
player will play exactly the same records 
as the most expensive, deluxe system— 
and they'll both be called “hi-fi stereo.” 

Picking the best record player for the 
money has become an almost impossible 
job for the individual shopper. The 
words on the labels have lost all mean- 
ing. Even if you are convinced in ad- 
vance that you want a system of separate 
components, you are still faced with a 
choice among hundreds of individual 
pieces of equipment, thousands of pos- 
sible combinations. 

Naturally, each manufacturer claims 
his product is the best—and often pro- 
duces technical specifications to prove it. 
But specs can’t really tell you much. 


Even price is only a rough guide to qual- 
ity and is sometimes deceptive. 

To bring some sense to an area where 
so much nonsense abounds, Porutan 
Science conducted an independent re- 
search project including the most exten- 
sive series of hi-fi listening tests ever 
conducted by a magazine. Our goals: 
To pick a low-priced system that 
would be the cheapest you can buy yet 
still give you musi 
by true high-fidel 

®@ To choose a system that would 
please the ears of the most discriminat- 
ing music lover without overstraining 
his pocketbook. 

© To select a system that would satis- 
fy the demanding standards of a sea- 
soned hi-fi hobbyist, without wasting 
money on frills that add little or nothing 
to the sound you hear. 

We invited every leading manufac- 
turer to submit equipment for the proj- 
ect. (A very few chose not to participate, 
but we checked out their equipment 
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anyway, informally, to be sure we didn't 
miss an outstanding buy.) Within broad 
limitations that we set up to define our 
goals, the manufacturers were free to 
choose which of their products to sub- 
mit. We arbitrarily limited the speakers 
to those in the compact class, because 
finding room for the big ones is a prob- 
lem in most homes. 

Because room conditions—rugs, drapes, 
furniture, windows, bare walls, etc.—af- 
fect the sound, tests were conducted in 
an average living room, acoustically si 
lar to those in the majority of hom 
Loudspeakers were stacked in two piles 
near one end. Since comer placement of 
a loudspeaker emphasizes bass response, 
all speakers were kept away from the 
corner so that all would have an equal 
break. 

At the other end of the room, we built 
a large rack to hold all of the amplifiers 
and turntables. In the center of the rack, 
within easy reach of the listener, was a 
switching panel. Any five turntables, 
three amplifiers, and five pairs of loud- 
speakers could be plugged into the 
switching panel at one time. By fipping 
controls, the operator could switch to 
any turntable, any amplifier, or any pair 
of speakers. (Audio experts call this an 
ASB test.) The sound of any single com- 


Tiny Heath AS-81 speakers produced 
prisingly high-quality sound for their 
The i them excellent ch 


» demanding a small speaker. 


The Lafayette 224 is an alternate choice for 
those who don’t want to build a kit amplifier. 
It has pre-amp for magnetic cartridges if 
you prefer the Shure MD's silkier sound. 


ponent could therefore be compared 
instantly with any other. 

Many les have recom- 
mended equipment on the basis of tech- 
nical measurements. Poputan ScIE: 
panelists, on the other hand, judged the 
components and complete systems al- 
most entirely on the quality of the sound 
they produced. There were two reasons 
tor this approach. First, the ultimate pur- 
pose of all audio equipment is to pro- 
duce sound—not readings on a voltmeter. 
There is still no instrument that can 
measure the overall performance of a 
piece of high-fidelity equipment nearly 
so well as the trained human ear. Sec- 
ond, technical measurements are fre- 
quently hard to interpret. One amplifier, 
for example, may have better frequency 
response; another, better distortion meas- 
urements. Which do you choose? The 
experienced listener can tell quickly 
whether one sounds better than the oth- 
er, or whether the differences are too 
small to hear. 

While panel members made their 
judgments primarily on the basis of 
complete systems rather than single 
components, the individual amplifiers, 
turntables, speakers, and cartridges 
were, of course, checked. Before any 
component could be considered as part 
of a system, it had to be judged basi- 
cally capable of producing high-fidelity 
sound. 

Here, in general, is what the jury 


u ‘CONTINUED 


System I, the economy system, ranges in price 
from $108.46 to $166.41. There are two basic 
variations of the system, and some choi 
speaker finishes and mounts for the record 
changer, that account for the differences in cost. 

The lowest-priced version has no frills or ex- 
tras—just the hare necessities for good sound. 
The amplifier must be built from a kit. The 
speakers are in unfinished birch, It consists of a 
Garrard Autoslim record Sonotone 
9TA-SD cartridge 240 amplifier 
and -two Cabinatt IIL speakers. Cost 
$108.46. Adding base 
($4.95), an and oil- 
finished wal 


Mark 
a walnut record-chai 
mplifier_case ($3.95). 
‘on both speakers ($33) brings 


the total cost of the system up to $150.36. 
An alternate system was chosen mainly. to 
satisfy those who don't want to build a kit ampli= 
fier. The ready-made amplifier selected also 
a pre-amp for use with a magnetic cartridge. 
With the pre-amp available, some panel nv 
bers (but not all) felt that a magnetic cartridg 
nude enough improvement inthe sound to be 
worth the difference: in cost, A Shure MBD car- 
tridge was chosen, It lists for $45. but has been 

offered for as low as $15.58 when bought se 
rately, and has also be ured_by_ several 
mail-order houses in one-cent sales with the pun 
amplifier 


members looked for in each component: 

Amplifiers. Every amplifier tested had 
to meet the two basic criteria of high- 
fidelity equipment: low distortion and 
wide frequency range. A perfect ampli- 
fier should take a very small electrical 
signal—far too small to hear—and build 
it up into a very large signal strong 
enough to drive a loudspeaker. In the 
process, it should not change the signal 
in any way except size. 

Although all amplifiers produce some 
distortion, true high-fidelity jobs distort 
so little that you shouldn't hear it at 
all. A low-distortion amplifier produces 
clean, crisp, startlingly natural sound. 
This was the first thing panel members 
listened for. 

Wide frequency response was next. If 
your ears are like most people's, you can 
hear vibrations in the air—sounds—as 
low as 20 or so cycles per second or as 
high as about 15,000 c.p.s. Music con- 
tains all these frequencies, And an am- 
plifier that is to produce natural-sound- 
ing—high-fidelity—music must be able to 
reproduce sounds over the full range of 
human hearing, Music played through 
an amplifier that doesn’t reproduce the 
higher frequencies doesn’t have the 
sparkling brilliance of live music. If the 
amplifier has poor bass response, the 
music sounds thin. If the amplifier's re- 
sponse is not flat—that is, if it doesn’t 
amplify all sounds equally regardless of 
frequency—it makes the music unnatural 
sounding in other ways. 

One other amplifier characteristic— 
power output—is important in determin- 
ing how an amplifier will perform in a 
given system. Here the judges’ decisions 
were based on a simple test: Does the 
amplifier put out enough power to drive 
the speakers that will be used with it? 

In recent years, the high-fidelity in- 
dustry has tended toward horse- 
power race.” Advertising implies that 
the bigger an amplifier, the better. But 
this isn’t necessarily so. 

Some speakers are much more efficient 
than others. High-efficiency units are not 
necessarily better than low-efficiency 
ones—designers of the latter have just 
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Lafayette SY 401X speakers sounded better 
than some far more costly ones, Althoush 
they don't measure up to all more-expensive 
speakers, they're a good buy at $66.50 cach, 


The Garrard Autoslim is the choice in this 
price range if you prefer a changer. Disad- 
jages over the turntable: more speed vari- 
noise, record wear. But it's cheaper. 


traded off efficiency for some other de- 
sirable characteristic. From the listener's 
standpoint, the only difference is that 
the low-efficiency units require bigger 
amplifiers to produce the same volume. 
The Porvran Science panel judged 
the adequacy of each amplifier’s power 
CONTINUED 


System IL, the music-lover’s. system, will cost 
somewhere between $391 and $471. The ampli- 
fier recommended comes either as a kit you can 
build or in factory-wired form ready to play. You 


have a choice between an automatic record 
changer and a manual turntable. If purity of 
sound and least record wear are more important 


to you than the convenience of playing several 
records automatically. you will choose the man 
ual turntable. The changer, thot 
bargain—especially if you take ad 


is a good 
tage of the 


many one-cent sales that give you the recom- 
mended cartridge for a penny when you buy the 
record changer—and many listeners don’t notice 
the difference in sound quality 

The panelists’ first choice in this group con- 
sists of an AR turntable with tone arm, Eico 
St-40 amplifier, Shure M3D cartridge, and two 
KLH_6 speakers in unfinished birch. If you wire 
the kit amplifier yourself, the price comes to 
$391.83. A factory-wired job will add $50 and 
two walnut speakers will cost another $30. 


output simply on the basis of whether 
or not it produced enough sound with 
the speaker it was to be used with. 

Speakers. Loudspeakers must pass the 
same basic distortion and frequency- 
response checks as amplifiers. In gen- 
eral, though, speakers are not as good as 
amplifiers, and tend to distort more, 
particularly in the low bass range. 

Loudspeakers also tend to show an- 
other fault rarely seen in amplifiers. 
Audio buffs call it “coloration.” Any 
good amplifier has a flat frequency re- 
sponse beyond the limits of audil 
But this is not true of loudspeakes 
Even the best ones emphasize some fre- 
quencies more than others. In a good 
speaker, these peaks and dips will be 
small and lew, but they're there, and 
they give the speaker its particular 
“color.” Switch instantly from one speak- 
er to another—even among good speakers 
-and you'll hear the difference clearly. 

The perfect speaker, of course, would 
be colorless. It wouldn't add anything 
of its own to the music. But since no 
such unit exists, life is tough for a speak- 
er judge. Ic can only look for one with 
the fewest defects. The sound he seeks 
might be described as “smooth” or “bal- 
anced.” Sharp peaks rule out a speaker— 
they make it sound harsh, overly bright, 
or strident. Large dips make it sound 
muffled, or perhaps unbalanced. 

Cartridges. Its almost as hard to 
judge cartridges. Next to speakers, they 
color the sound more than any other 
component. Where the speaker turns 
electrical energy into mechanical motion, 
the cartridge turns mechanical motion— 
the wiggling of the needle back and 
forth in the groove—into an electrical 
signal, It’s tough to design a unit that 
does either job well. 

You want the same things in a car- 
tridge as in a speaker: low distortion, 
wide frequency response, minmum col- 
oration. But you should also jude car- 
tridges on another basis: stylus pressure. 

A cartridge must faithfully follow 
every wiggle in the record groove. To 
reproduce a 15,000-c.p.s. tone, it must 
move from side to side 15,000 times a 
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second. Most cartridges on the market 
can do this—if they're pushed into the 
record with enough force so that they 
must follow the twisting groove or break. 
In other words, if the stylus pressure is 
high enough, they can reproduce every- 
thing on the record. 

Too much stylus pressure, though, 
ruins records. While there is disagree- 
ment on just how much pressure is 
reasonable, everyone agrees that the less, 
the better. This is where compliance 
comes in. 

In general, a needle of very low mass 
in a highly compliant mounting can 
track perfectly at very low pressure— 
perhaps less than a gram. Records 
played at this pressure will last indefi- 
nitely. Low-compliance, heavy styli, on 
the other hand, may require 6, 8, 10, or 
even more grams, This wears out records. 

Before the Poputar Science tests 
were begun, all cartridges and arms 
were adjusted for the minimum pr 
at which the stylus would track without 
distortion, Each stylus was checked on a 
special tracking-force test record, Pres- 
sure was gradually increased until all 
distortion disappeared. This pressure 
was measured to see how much force 
was required for good tracking, 

The judges took this figure into con- 
Where two cartridges pro- 
ially identi 

(Contin 


The Garrard A MK II changer, with a Shure 
M-99 ‘cartridge ready-mounted’ in a plug-in 
head, is an alternate for the turntable, if you 
must be able to play records automatically. 


System TIL, selected to please the true hi-fi buff, 
he bonght for as little as $669.67. It was t 
unanimous opinion of the panel that you could 
spend well over $1,000 and not set 
sound from your records, To get th 
that low price, 
| from a kit and 
the speakers. Neither of th 
| of course, would affect the 
one whit, With factory-wired amplifier 
speakers in oil-finished walnut, the cost of this 
| top-notch system rises to $783.67. 


system for 


ny better 


‘The components are: a two-speed AR tum- 
table with tone arm, Shure M-33-5 cartridge. 
Dynakit PAS-2 pre-amp and. Stereo-70. power 
amplifier. and two AR-3 speakers. 

For those who want an antomatic record 
. the Garrard MK TT with a Shure M99 
ge was first choice. Although the MK IL 
usually sells for $79.50, the hase for. $4.95, and 
M99 cartridge mounted in a Garrard plug-in 
d for $49.50, vou can find them at a discount. 
At least one mail-order honse (Allied) offers the 
whole works at a package price of $92.50. 
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REPORT FROM THE 
“ DRIVER'S SEAT 


Saab Story “a 


Pe _.2 cycles, 3 cylinders, front drive 


By Alex Markovich 


MAVERICK like the Swedish Saab 

96 takes a bit of getting used to. 

It resembles an overgrown bee- 

tle and it idles like an unruly coffce per- 

colator. Its handling is completely un- 

conventional, thanks to its front-wheel 

drive. But take a little time to become 

familiar with the strange inner workings. 

and the car becomes so friendly you can 
almost see its tail wag. 

If the little two-cycle engine sounds 
as if it's running on three cylinders, 
there’s good reason: It has only three. It 
always seems on the verge of stalling 
when idling, but it never stalled during 
our test. And it smooths out beautifully 
under load. 

The engine has excellent low-speed 
torque; it’s not really unhappy in high 
gear at five m.p.h. But don't expect to 
beat any superstocks off the line. One 
inconvenience: Oil has to be mixed with 
the gas—one quart to eight gallor 

The optional four-speed transmi: 
costs $100 more than the standard thre 
speed, but with such a small engine it's 
worth it, All forward speeds are well 
synchronized, and shift travel is crisp, 
especially for a steering-column stick. 

[Continued on page 214) 


Who needs motels when the Saab has its 
own t eds built in? Removable 
front and rear seats are switched and 
placed over optional plywood 
framework. Bed is short but comfortable, 


FACTS ON THE SAAB 96 


Model: 2-door sedan 


Factory suggested b baste price: $1,895" price 
as equipped, $2,1 

Engine: two-cycle, eat in-lin 
hp. at 5,000 r.p.m.; maximum torque, 59 
Ib. at 3,000 r.p.m.; bore and stroke, 2.76 by 
2.87 in; displacement, 51.9 cu, in,; compres- 
sion ratio, 1; carburetion, 1 bbl.; weight 
(Ib.) per hp., 42.8; engine revs per mi 
3,707; piston travel (ff.) per mile, 1,816; fuel 
required, regular. 


Fuel capacity: 10.5 gal. 


+ 5.43:1. Steering ratio: 14:1 aver- 
age. Turns lock-to-lock: 2%. Brake-swept 


Tire size: 5.00 or 5.20 by 15. 


Ibase, 98 in.; track, 
overall length, 158 in.j 
ight, 58 in.; ground clear- 


it: 1,800 Ib. Weight distribution: 
front, 58%; rear, 


Speedometer error**: indicated 60 mop. 
actual 54 m.p.h. Odometer error®*: + 


Gas mileage at constant speeds (gallons) 


30 mp.h., 37.8; 40 m.p.h., 35.9; 50 mp. 
32.6; 60 m.p.h., 29.4. 

Acceleration (seconds)**: 0-60 m4 

40-60 mph. 16.1; 

Top speed* 


Includes federal excise tar, but no tate or local 
ransportation, or dealer preparation. 

Tests performed with Ongaro fifth wheel and fuel- 

fow meter. 


After 45 years in “‘space,” NASA’s 


WHY THE 


By Joan Steen 


moon—a race? A crash program? Or a boondog- 
gle? What's the truth about “spin-off’—are there 
really practical payoffs to the man on the street from 
all the space spending? What'll happen if the Russians 
do get to the moon first? And after the moon—what? 

I jotted the questions down on my way to Washing- 
ton to interview Dr, Hugh Dryden, the Deputy 
‘Administrator of the National Aeronautics and Space 
‘Administration. As the plane took off from New 
York's La Guardia Airport, I thumbed through news- 
paper clippings that either praised or damned the 
Apollo program. “Most scientists consider the proposed 
expenditures unjustified. . . and the frantic pace 
wasteful,” said Warren Weaver, former president of the 
American Association for the Advancement of Science. 
.. . “Spending $40 billion in a race for national pres- 
tige is nuts,” said former President Eisenhower. 

Equally vocal, but opposed, were Nobel Laureates 
Harold Urey, Willard Libby, Joshua Lederburg, and 
others who defended Apollo. 

Who was right? 

‘A few hours later I faced Dr. Dryden in his com- 
fortable modern office in Federal Office Building 6— 
NASA Headquarters—a few blocks from the Capitol. 
On a nearby bookshelf stood a bronze bust of Robert 
Goddard, the father of rocketry, plus models of our 
Saturn, Titan, and Centaur boosters. 

At 65, and with 45 years of government service 
behind him, Dr. Dryden is not a man to be flurried. 
He likes to begin at the beginning: 

“Yes, Project Apollo is a race, but not just a race. 
It grew out of a series of meetings held after the 1960 
presidential election, involving Vice-President John- 
son, Mr. Webb [James E. Webb, NASA’s chief], my- 
self, and others such as General Bernard Schriever, of 
the Air Force, and Dr. Wernher von Braun. We met 
to discuss what America could do to be first, to be 
ahead of the Russians. 


I PROJECT APOLLO-putting a man on the 


‘A younger Dryden. with 
a fying boot model. 


The Man Who Put 
the Pace in Space 
Dr. Hugh Dryden, 
NASA's Deputy Adminis- 
trator, is an unusual man. 
He ‘doesn’t drink. Or 
smoke. When irked, he’s 
likely to say, “Pshaw!” 
But he’s a skilled dealer 
with the Russians at Ge- 
neva, a deft executive, 
‘a thoughtful policy maker 
who has the ear of Con- 
gress and the White House. 
Yet this gentle-voiced 
lay Methodist minister is 
first and foremost a scien- 
tist, a man who's been “in” 
on the government's space 
program from the start. 
Indeed, he helped shape it. 
He knew it was the 
coming field when he 
graduated from Johns Hop- 
Kins in 1916 (after work- 
ing his way through in 
three years). By 1919— 
and barely 21—he had a 
Ph.D. in math and physics, 
and a year later was direc- 
tor of the Bureau of Stand- 
ards’ aerodynamics lab. 
llis friends thought he 
was crazy. In the early 
Twenties there was little 
interest in airpower, and 
almost no money to spend 
on it. So when news came 
that General Electric had 
built giant —5,000-horse- 
power compressors for use 
in South African diamond 
mines, Dryden and several 
[Continued on page 216] 
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CONTINUED 


Dr. Hugh L. Dryden fingers a model of the Orbiting 
Solar Observatory in his Washington office. 


MOON IS A MUST 


Me. 


“Project Apollo is a race, but not just a race’ 


“With their booster, the 750,000-to- 
800,000-pound-thrust $S6, they could 
launch a large space station that could 
orbit the earth; they could circumnavi- 
gate the moon or even make a_ soft 
landing on it. We decided that our most 
dramatic next step would be to land a 
man on the moon. We'd have to build 
very much larger rockets for that, but 
so would the Russians. We'd be starting 
even with them—not four years behind. 

“But to say that Project Apollo is a 
race doesn't do justice to its real signifi- 
cance. It's not that an Ameri 
foot on the moon first, but that we estab- 
lish ourselves as leaders of a whole new 
technology that is essential for the 
strength and security of our nation.” 


“Many scientists and Congressmen agree 
with the aims of the space program, 
but say that we're trying to do too 
much too soon. They ask, ‘Why don’t we 
spend the money on curing cancer?” 


“Project Apollo's cost was put at a 
minimum of $20 billion when it was con- 
ceived. That was three years ago. There 
were no complaints then. It's only now, 
when Congress has to provide the 
money, while faced with the forecast of 
a budget deficit, that the complai re 
heard. We warmed at the time—Don't 
start the program unless you mean to 
carry it through, Our original estimate 
set a target date for completion of the 
mission within the decade. It is not a 
crash program. 

“As for the argument that the money 
could be spent on health or welfare, I 
recall discussing this with Maurice Stans, 
a former Director of the Bureau of the 
Budget. We agreed that even if the 
space budget were cut by $100 million, 
not one nickel would be added to funds 
for cancer research or similar causes. 

“We admit the budget is large. But 
you can set it in perspective in many 
ways. It's a space budget, but all the 
money is spent on earth—in factories, 
workshops, and laboratories. Over 90 
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percent of NASA’s program is carried on 
outside NASA. The actual cost of Project 
Apollo comes to about $25 a person for 
the next five or six years—less than what 
the country spends on chewing gum or 
cigarettes.” 


“How much of that cost per person 

will come back to us in ‘spin-off —new 
products or techniques that result 
from space research?” 


“That's a problem no one can answer 
at this time. Certainly no one could say 
what the Wright brothers’ invention 
would mean to the world. America didn't 
much with it until after 
‘ar I. One of my first jobs with 
the Bureau of Standards was to make 
wind-tunnel tests of German airfoils; we 
had no -designed planes to test. 
We're more sophisticated now. At least 
we can talk about the potential of space: 
worldwide tel on broadcasts, enor- 
mous improvements in weather control 
(even a 10-percent improvement could 
save the farming and other seasonal in- 
dustries hundreds of millions of dollars a 
year), cargo transport in a matter of 
minutes. networks of communication or 
navigational satellit * 

“Historically, you can look at the auto- 
mobile for a comparison. It's largely re- 
sponsible for the development of alloy 
ynthetic rubber, quic! 
drying finithes. :. « More subtly, its 
development brought us the concept of 
simplification for the operator through 
complication of design, a concept that 
has been applied to steel mills and oil 
refineries, as well as automatic washers 
and ovens. 

“Yet none of these things fully de- 
scribes the impact the automobile has 
had on us. 

“So far, space research has led to high- 
temperature ceramics, ablating materials 
for heat protection, and pressure-stabil- 
ized lightweight tanks. It has also led to 
advances in electronics and to computers. 

[Continued on page 188] 
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Tiny Hillman has 
engine mounted 
in the rear 


A new Hillman bris- 
tling with gimmi is 
due here this fall. The 
British-made Imp, built 
in a new Rootes 
Scotland, has a 


engine 


aluminum rear 
with overhead cam. 
The tiny in-line four 
is slanted 45 degrees, EXTRACTOR 


lanted 45 _ NIS 
and is a unit with a fully A ERED 


synchronized four-speed ~ 
transaxle, The engine 
weighs only 170 pounds, 
reducing 
characte 


AIRAINTAKE, 
the oversteer DUCTS 


linkage is 
pneumatic; a tube con- 
nects an air diaphragm 
under the gas pe 
the carburetor, _ giving 
frictionless control. The 
car weighs 1,540 pounds 
and is 11% feet long. 

.S. price will be under 
00. 


Stopwatch prints swimmers’ time 


There’s no dispute on who arrived first 
in races, with this Longines timer. As each 
swimmer reaches the end of his lane, he 
touches a contact plate, generating an im- 


Hinged window gives access to luggage s 
Rear seat folds forward for more room. 


Coil-spring suspensi 
used in front—both right and left axles sw 


PS PICTURE NEWS 


e over slanted engine. 
here’s a front trunk, too. 


Wo 
‘A SWING AXLES 


is independent all around, Swing axles ure 
el up and down, 


-—DIAPHRAGM, 


pulse in an air column leading to a printin; 

unit, The diaphragm closes an_ electrical 
contact to activate the printer, which takes 
.035 seconds to record order of arrival and 
time. There’s an equivalent delay in the 
starting gun, also wired to the timer. 


PS PICTURE NEWS 


Newest suburb 
has carports for 
family planes 


Buy a lot in a subdivision 
at Fresno, Calif., and you 
get a pilot's license thrown 
in, The development, Sierra 
Sky Park, includes a landin, 
strip for private planes an 
100-foot-wide streets — wide 
enough to taxi home from the 
airstrip. Most homes are 
built with two carports; one 
for the family car, one for 
the family plane. 

A flight instructor durin, 
World War I and a real- 


pas sold about, "half the, 105 
lots to retired flyers and be- 
‘inners, and plans to put in a 
shopping center soon, 
Smilie himself teaches buy- 
ers of lots to fly. If one al- 
ready has a license, the in- 
struction can be gi 
member of his fami 
has hangar fac 
maintains five lightplanes for 
use by residents and other 
pupils. Two mechanics are 
roe on duty for service when it's 
Ranch-style houses have plane ports as well as car shelters. required. 


Weird craft used 
to photograph skiers 
Here's how the, press 
photographers at © 
ardens, Fla., get those 
close-up photos of pad 
ee water skiers. The 


boat they use was designed 


for thal 
ria ie saris 


ture of the 44-foot Miss 
Cover Girl III to accom- 
modate cameramen are a 
stern platform and a wide 
bea e—with an assistant 

standing at the opposite 
end for balance, to pre- 
vent capsizing. 
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Wuart kind of home 
shop would you like if 
you could have exactly 
what you wanted? We 
wondered, too, so we 
asked 10 of the coun- 
try’s top experts—all 
either editors or regular 
contributors to PopuLaR 
Scrence—for their opin- 
ions on what the ideal 
home shop should be. 
You'll find their sur- 
prising answe i 
cluding many fre 
exciting concepts in 
planning and di 
on the next 14 pagi 


The Eddeis 


PLUS: 

e@ 6 pages of 

BIG IDEAS in home 
remodeling 

e 5 pages about 
plastics, the 

BIG IDEA in 

home materials 


25 
pages of 


BIG 
Ideas 


for 

improving 
your shop 
and home 


BIG 
Idea: 


Multipurpose shop _ 


for a man 
with many 
interests 


\AKE three different 
kinds of shops, fit 
them carefully to- 


gether like a dovetail joint, 
and the result is a multi- 
purpose shop that makes 
each of the three more 
efficient and versatile th 
it would be alone. This is 
the big idea behind the unusual shop de- 
vised by Hubert Luckett, Porutan Sci- 
eNce’s Technical and Electronics Editor. 
The shop is designed to fit in a two-car 
gurage or equivalent space. 

You'll find only four major power tools 
in the woodworking area. There's a reason 
for this. Note that the four—table saw, 
radial-arm saw, jointer, and belt-disk sander 
—are all used in the basic cutting and fitting 
of parts (for assembly on the nearby center- 
island bench). By organizing the primary 
work area around these four tools, you have 
a tight traffic pattern that saves steps. Tools 
used less frequently are kept out of this 
orbit so they don’t get in the way. All 
benches and table tops are at the same 
height so you have ready-made outboard 


Luckett 
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supports for easy handling of large work 

Note how the radial saw and table saw 
are arranged at right angles so they com- 
plement each other's cutting functions, An 
extension table, hinged to the wall, folds 
down so it can serve both saws at the same 
time. An auxiliary fence on the extension 
can also serve either saw. 

Small tools are stored on wall racks be- 
hind drop-down front panels. Swung down, 
the panels serve as work tables. Swung up, 
they become locked doors to keep tools 


‘CONTINUED 


from straying. One rack next to the radial 
saw houses all accessories for both it and 
the table saw. A second rack on the other 
side of the radial saw houses hand tools. 

The metalworking center. The drill press, 
bandsaw, and bench grinder are grouped 
with metalworking tools in the shop's sec- 
ond major work area. The reasoning here 
is that such tools are used as much or more 
for metalworking than for woodworking 
and are thus more conveniently located in 
the metalworking area. 

Also included in the metalworking center 
are a 9” metal lathe, small forge, anvil, 
quench tub, gas and electric welders, and 
a welding table topped with 4” boiler plate. 
A hooded exhaust fan covers the forge and 
welding table to discharge fumes. 

Tools and instruments for auto work are 
all contained in a roll-about cart. For his 
wood lathe, Luckett picked a multipurpose 
tool (Shopsmith) because it functions as a 
lathe and also offers the advantages of a 
movable headstock for horizontal drilling. 
“Although it’s more expensive than a single- 
purpose lathe,” says Luckett, “I find it 
worth the investment as a versatile prob- 
lem-solver on difficult, offbeat woodwork- 
ing jobs.” 

The electronic work center. The third 
shop-within-a-shop is in a rear corner of the 
garage. This consists of an L-shaped bench 
with test instruments on shelves running 
diagonally across the corner, An oscillo- 
scope, the biggest instrument, is spotted at 
the center to take advantage of the corner's 
depth. 

The corner location for the instruments 
makes them readily accessible for testing a 
chassis anywhere on either side of the 
bench. No matter how big the chassis, 
there is still an unobstructed view of the 
scope and meters. And you see them all at 
once—no looking back and forth from one 
end of the bench to the other, as often 
happens with the conventional straightaway 
layout. 

‘A dropped ceiling over the bench houses 
fluorescent lights. Hinged panels fold down 
from this and completely enclose the work 
area. These keep out woodworking dust 
and allow you to leave half-finished projects 
out on the bench top without danger of 
their being disturbed. 

Added touches: The complete shop is 
piped for compressed air. Overhead exten- 
sion cords in retractable reels hang from the 
ceiling to feed free-standing power tools. 
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A 
welding center 
for 


brazing, and casting is at your fin- 

gertips in this compact split-level 
bench designed by Harry Walton, veteran 
shop writer and former Home Workshop 
Editor of Porutan Sctence. The upper 
level provides both a brick-topped section 
for brazing and a copper overlay for weld- 
ing. Welds don't stick to copper as they 
do to steel. 


Free you need for welding, 


spray booth 


‘OW would you like to spray gleam- 
ing finishes on projects right in 
your shop without the spatter and 


dangerous fumes that normally rule out in- 
door painting? The answer is an enclosed, 


WELDER BIN FOR RODS _BRAZING 
~ TANKS 

Casting is done on the stepped-down 
section at the side because you're either 
pouring metal or ramming sand into molds 
—jobs that aren't convenient at standard 
bench height. This area is topped with 
asbestos to protect against hot-metal spills. 
A small smelting furnace is set up on the 
bricked brazing shelf during casting. 

The welder is housed under the bench 
along with masks, electrode holders, pro- 


filtered spray booth—one of the brightest 
new concepts in home-shop planning. 

George Daniels, a frequent designer of 
projects for Porutan Sctexce, puts a home 
spray booth at the top of his list of most- 
wanted shop features. He also goes a step 
further. His spray booth doubles as a 
walk-in oven for quick heat-curing of glued 
projects. 

Continuous-strip wiring throughout the 
entire shop lets you plug in power tools 
anywhere. Raceways run along the 
baseboard, along the front edges 
of benches, even along the ceiling. 
The ceiling outlets feed free-stand- 
ing power tools and portable drop 
lights hung from hooks. 

‘All hand tools store on open 
shelves instead of on wall racks. 
Says Daniels: “They're easier to 


Daniels 


‘SAND BIN 


pane brazing tanks, and other supplies. 
Tilt-out bins hold sand for molding and as- 
sorted welding rods. Clamps and other 
tools store on the bench’s backboard. 
Because Walton's main interest is metal- 
working, there's also a 9” metal lathe, small 
Unimat jeweler's lathe, 12” drill press, pow- 
er hacksaw, and grinder. Sheet metal is 
shaped in a bending brake and metal roll. 
Waltca also insists on a spray booth, 


pick up and replace, and you don’t waste 
time hunting for the exact spot to return 
each tool.” 

Daniels’ workbench is a long 12-footer 
with removable vises so you can clear the 
top for large work. All major power tools 
are mounted on roll-about stands with re- 


set up mainly for power filing 

takes over most of the contour-; 
that a jigsaw would normally do). 

There are ttco drill presses—one 

for drilling and one for sanding 

drums, power rasps, and other ac- 


sawing. jobs 


cessories. “Saves a lot of time in 
changing setups,” says Daniels. 
There are also two saber saws—a 
large one for heavy-duty work and 
a lightweight model for easy han- 
dling in cramped quarters. 


BIG 
Idea: 


Tool 
turret 
ina 
compact 
shop 


QUICK turn of this ro- 
tating turret puts any 
one of five major power 


tools right at your fingertips. 
The multitool turret—an idea 
borrowed from industry—is 
one of several unusual features 
you'll find in this shop designed by Porv- 
LAK Science Home Workshop Editor Shel- 


Gallager 


don M. Gallager. 


AE 


The circular turret turns on a central 
pedestal of 3” pipe and holds a drill press, 
jigsaw, belt-disk sander, bench grinder, and 
small shaper. A spring-loaded latch locks 
the turret at any tool position, 

Gallager’s shop is designed with an eye 
to easy handling of large materials in a 
relatively small space. Lumber comes in 
through a drop-down, pass-through door 
and is fed directly onto a bench housing a 


TWO-WAY 


radial-arm saw for quick cutoff work. The 
door, located at bench level, also serves as a 
bench extension in its down position. 
Large panels are stacked on a sloping, 
easel-like wall rack where they take little 
space. With a portable circular saw, you 
can rough-cut panels right on the rack. 
Guide strips can be clamped to the rack to 
support the saw and insure straight cuts. 
“It's not as fancy as a track-mounted 
panel saw,” says Gallager, “but it works, 
and costs practically nothing to bu 
It also serves as a storage rack for par- 
tially cut panels. You just slice off a piece 
id leave the rest on the rack. 
Opposite the tool turret is a semicir- 
cular peninsula bench with a table saw 


CONTINUED 
MULTIPURPOSE 
JIG BENCH 


. SN. Work flows smoothly along rear 


wall bench from fumber-inlet 
door, through saws, to main as- 
sembly area, Bench next to tool 
turret’ handles subassemblies. 


|SWING-OUT BENCH 
[sae 


PULL-OUT 
VEL 


built into the top. The bench thus serves 
as both a work area and a giant saw table 
to support large stock, Twin vises are 
mounted on the bench’s semicircular end. 

“This arrangement is full of unexpected 
pleasures,” says Gallager. “You can work 
on all three sides of the peninsula, and 
move easily around the curved end be- 
cause you don’t bump into sharp corner 
But the real joy is those twin v You 
can leave work set up in one while you 
switch to the other, or you can team them 
both up to hold long work or jig 

A section of the wall bench swings out 
on casters to provide a second peninsula 
bench parallel to the table-saw bench. This 
serves as an outboard extension when you're 
running long stuff through the saw. 

All wall storage is in the form of inter- 
changeable 4’-square racks that simply sit 
on the benches. Some provide open shelves, 
some toolboards, some cupboards, The idea: 
You can arrange them any way you want 
and switch them as storage needs change. 

Continuous-strip outlets run along both 
the top and bottom of each portable rack. 
Each strip plugs into the one next to it so 
you don’t disrupt the wiring when you 
want to move a rack—you just unplug it. 

Drop lights and portable power tools, 
such as drills and grinders, hang from hooks 
over the benches, within easy reach. The 
hooks slide in overhead rails of I-beam cur- 
tain track so the tools and lights can be 
moved where you want them. Says Gal- 
lager: “If you have to put tools back on a 
shelf, you usually don’t—you leave them on 
the bench, But it’s easy—and kinda fun— 
to rack them up on the hooks. And they're 
right there when you want them again.” 

The hanging tools and lights plug into 
the upper outlets so their cords are kept out 
of the way. Flat-base tools such as sanders 
and portable saws store on sloping wall 
racks and plug into the lower outlets. 

A separate low-level table pulls out from 
under one wall bench for operations that 
require a kneel-on work surface. Its open 
grid construction lets you drill or saw right 
through it. Inserts can be clamped at the 
ends to form special-purpose jigs, such as 
a boat cradle or a rack for a kart chassis. 

‘An unusual two-way light box tilts down 
to make an illuminated drawing board, and 
up to become a back-lighted rack for dis- 
playing drawings while you work. Fluores- 
cent tubes inside shine either way through 
translucent plastic panels on both sides, i Il 
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repairs 


F YOU like to tinker with cars you have 
I no doubt cast longing looks at your gas 

station's service pit and wished you 
could have such a luxury, Alex Markovich, 
who spends his days writing automotive 
stories for Poputan Scrence and his week- 
ends fiddling with high-powered cars, 
thinks the service pit is an important—and 
practical—part of any home shop devoted 
mainly to automotive work. 

A costly dream? “Not at all,” says Marko- 
vich. “You already have a garage. Putting 
in a pit is no more work than digging a 
small pool or a septic tank. It's just a hole 


about eyebrow deep lined with concrete 
blocks, You put as much effort into build- 
ing a garden retaining wall without thinking 
twice.” 

‘Along the sides of Markovich’s pit are 
recessed, shoulder-level shelves with lipped 
edges to hold tools and small parts. Cen- 
tered over the pit is a traveling rail hoist to 
pluck an engine block off its 
mounts and handle other heavy 
gear. 

On the other half of Markovich’s 
two-car shop, the floor slopes to- 
ward a big center drain. “With 
this,” he explains, “I can wash a 
car or flush out a radiator, and all 
the mess goes down the drain.” 


a 


Markovich 


Swivel-mounted floodlights shine upward, from 
the rim of this floor pit to bathe a car's un- 
derbody with plenty of work light. Recessed 
shelves along the sides of the pit at shoulder 
level hold tools and parts at a convenient 
working height. When pit is not in use, its 
covered with pak, laid in ledges 
one from accidentally stumbling in. 


In between the two work areas is a long 
bench with a metal lathe and power grinder 
mounted on it, a floor-model drill press, 
and a large cabinet with shallow drawers 
for portable power tools, hand tools, nuts 
and bolts, gauges, and other supplies. Wall 
shelves hold oilcans, paint, wax, cleaners, 
bulky items like welding equipment, and 
twin speakers for stereo hi-f— 
Markovich likes to relax while he 
works, 


rite woodworking shop with a 
bench, bandsaw, and wood lathe. 
‘A mobile compressor in the 
shop handles both power-greasing 
and paint-spraying equipment. 


| BIG 
Idea: 


A rail hois 
for heavy stu 


L LINDSLEY thinks 
A big—and builds big. 
An. industrial shop 
expert and contributor to 
Poputan Science, he likes 
to build boats and cars in 
his spare time, and his shop 
is rigged to handle the heavy 

ch projects call for 

You don’t have to have a big shop, how- 
ever, to enjoy one convenience that Linds- 
ley thinks is a must for any home shop— 
an overhead rail hoist. A luxury? “Not 
really,” says Lindsley, “when you consider 
you can get a light-duty traveling hoist, 
like Sears’, for as little as $30.” 

Lindsley’s shop is actually four separate 
shops arranged around a big central work 
area. At the rear is a quiet, walled-off 
planning center with a drawing board and 
file cabinets. Along one side is « repair 
center where the real greasy-handed work 


Lindsley 
gear that si 


is done on outboard motors, car engines, 
and the like. This includes metalworking 
tools and welding equipment. There's also 
a steam cleaner, wash tanks, a bearing 
source of compressed air, and a 
booth. A branch-line rail hoist runs , 
ig room so that heavy gear can 

be rolled in and dropped on a bench. 

The woodworking shop is on the oppo- 
site side, well away from dirt and grease. 

The fourth shop is reserved for delicate 
electronic work, modelmaking, camera re 
pair, and similar close-work chores. There’s 
a large fat board for pinning down balsa 
sections, electronic test instruments, and 
small power tools such as a hand grinder 
and flexible-shaft drill. 

One unusual tool that Lindsley insists on 
is a heavy-duty sewing machine. “It’s great 
for sewing car or furniture upholstery, mak- 
ing a sail, or even fabricking an airplan 
he says. 
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wy Idea: 


BIG A separate 


building 


IE perfect shop is a separate build- 
ing away from the house, where 
screeching power saws, welding py- 


rotechnics, and sawdust-tracking aren't a 
family problem. So says Henry Comstock, 


well-known free-lance writer and former 


Poputan Science staff member. 


“It's off in the back yard—the way ga- 
rages used to be. In fact, a two-car garage 
with big doors facing the driveway is just 


right. This way, you work in pri- 
vate, have no tool-rusting problems 
as you do in a cellar, and can go off 
and leave delicate setups without 
their being disturbed.” 

Comstock, who is also an artist, 
applies the artist’s use of north 
light to shopwork. Big windows 
across the entire north wall let in 


even, glareless illumination, The floor is 
wood construction topped with vinyl to 
provide a surface that’s both easy on your 
feet and easy to keep clean, An independ- 
ent power line brings in both 110-volt and 
220-volt current. 

A few feet out from the win- 
dowed north wall is a long free- 
standing bench that can be reached 
from all sides. Overhead hooks 
hold tools and chain hoists for han- 
dling heavy work. Major power 
tools are mounted on retractable 
casters so they can be rolled about. 
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BIG 
Idea: 


Island - 
shop 
with — 

hig-door - 
access 


you the most ell room in the 

least space, thinks R. J. De Cristo- 
foro, author of books on power tools and a 
frequent contributor to Poputan Sctence. 
Add a big garage-type door and 
you have an island shop with al- 
most unlimited freedom in han- 
dling large stock and cumbersome 
projects. 

De Cristoforo’s shop is designed 
to fit in a garage, preferably of é 
two-car size, although the same 
principles can be applied effective- 
ly in a one-car space. The island 
bench, about 4’ square, is mounted on re- 
tractable casters so it can be rolled to one 
side, or even outdoors, when extra floor 
space is needed. 

Lining the walls around the bench are 
power tools on individual roll-around bases. 
‘These are moved out from the walls as 
needed to provide work space around them. 


A WALK-AROUND workbench gives 


ro 
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“De Cristoforo 


How are the tools powered? “From outlets 
flush-mounted in the floor,” says De Cristo- 
foro. “The outlets are spaced every few 
feet so you can plug a tool in anywhere 
without ‘trailing cords all over the shop.” 

Small hand tools, accessories, 
and supplies are stored in shallow 
wall cabinets arranged to provide 
individual “work stations” for par- 
ticular jobs—one for electrical work, 
one for arts and crafts, one for 
hand woodworking operations, and 
so forth. The cabinets have drop- 
down fronts that serve as work 
tables when lowered, doors when 
raised. The backs of the cabinets are per- 
forated hardboard spaced %” away from the 
wall so you can insert tool hangers, shelf 
brackets, and other ready-made fixtures. 

De Cristoforo splurges on one thing: He 
has twin radial-arm saws set up side by side 
to handle a variety of jobs without having 
to switch blades. 


) 


for saving 
steps 


OU'RE never more a step or 
two away from any tool or work 


TABLE SAW WITH 
EXTENSIONS 


JOINTER. 


“The beauty of this plan,” he points out, 
“is that it not only saves space, but is ac- 
tually the most efficient way to work—every- 
thing is within easy reach.” 

The horseshoe shape is formed by a 
arm saw built into a wall bench, a 
peninsula bench that extends out from this 
at right angles, and a combination table 
saw and jointer that completes the other 
side of the horseshoe. You do your cutting 
on the saws, then simply swing around to 
face the peninsula bench for assembly work. 

The radial saw is mounted in the wall 
bench 8’ from one end and 16’ from the 


area in this compact horseshoe- other. There are important reasons for 
shaped shop. It was devised by these dimensions. They let you cut 
Jackson Hand, a professional de- 16-footers at the middle or the 
signer and nationally known shop ends. Eight-footers can be worked 
expert. While Hand’s shop is con- x from either side of the saw, de- 
siderably larger to handle his pro- pending on which is more con- 
fessional work, the woodworking venient. 
part shown here is designed to fit Immediately over the radial saw 
in a small basement or single-car are long wall racks for storing lum- 
garage. Hand ber. “You just pull a piece off the 
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drop it onto the saw bed, and slice it 
p,” says Hand. “There's no need to horse 
long stuff all over the shop.” 

The radial saw and tabl 
a number of useful ways. “For example.” 
he says, “with a molder head on the radi 
saw and the table saw set up to rip. you 
can tum out molding by the yard as you 
need it, cheaper than you c y it and 
er than you can go and get 

Both saws and the peninsula bench are at 
the same height so each serves as an ont- 
board support for the others to handle 
large work, The table saw is located at the 
shop's midpoint; this leaves 12’ of clear- 
ance both in front and in back of it for 
maneuvering long work. Oversize table ex- 
tensions support big panels. 

Just behind the peninsula bench is a 
full floor-to-ceiling tool board. “This is the 
most efficient way of storing hand tools 
that I've found,” Hand. “You can walk 
right up and. reach them easily with no 
bench in the way to make you stretch. 
And the big full-height board holds a lot 
of tools in one spot so they're not spread 
all over the place.” 

The jointer is a big 6” model, not 
much for its cutting width but because 
ine this size has a good long bed for 
accurate jointing, The two saws have iden- 
tical arbors—an important point in choosin 
a team of tools. The reason: Blades. d 
cutters, molding heads, sanding plates. 
other accessories can be mounted  inter- 
changeably on either s 

Hund also makes a point of specifying a 
wood lathe: “When you need a lathe, you 
need a lathe. Unlike other power took 
there just isn’t anything else that can 
its place.” Hand's lathe is mounted on a 
movable base and is set up on the radia 
saw bench when it's in use. 

Other tools in the shop are a drill ps 
bandsaw, v, shaper, and bench s; 
These are all 
rolled out into the main work area ats 
needed. A shop doesn’t have to be bi 
Hand believes, so long as you can 
tools about to take antage of availa 
work space. 

One Insury Hand allows himself is a pair 

: drills. “Say you're drilling serew- 
a big help to have one drill fitted 
t bit and the other with the 
clearance bit. Or you can keep a sanding 
disk in one and still have the other free 
for drilling.” 
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I] CLEAN, concrete 
floored, white- 
nted, well- 


lighted empty room—that's 
John Burroughs’ prescrip- 
tion for the ideal shop. 
“There wouldn't be a tool 
in it,” says Burroughs, a 
professional desi 
long-time contributor to Povut 

Surrounding the empty room in storage 
corridors would be a full complement of 
power tools on casters, a mobile welding 
rig, a. drawing board, sawhorses, a roll: 
around workbench, and several wheeled 
tool caddies—all capable of being moved 
quickly into the empty room as needed, 
The idea: You bring only those tools you 
want for a particular job into the room. 
When you're finished, you roll them back 
into the storage corridors and wheel out 
new tools for the next job. 

This way, unnceded tools never get in 
the way of those being worked on, and you 
make maximum use of available work space. 
‘At the end of a job. cleanup’s a snap—you 
have nothing but a bare room, 


BIG 
Idea shops 


how they add up 


] he old things are happening to home shops. 


The old concepts are gone. The ideas on the 

preceding pages prove it. Today’s shop is an 
efficient, power-equipped work center, a basic home 
need. 

To be sure, some of these ideas take space. Some take 
money. But mostly what they represent is a quality of 
imagination—a special spark of ingenuity—that can be 
applied to any shop, big or small. 

Note how many of the ideas are actually simple in 
concept. Having all your work surfaces at the same 
height. Putting tools on casters so they move. Organiz- 
ing your jobs around central work areas. 

Note the surprises, too. A garage door in your shop? 
A spray booth? A rail hoist? Duplicate tools for con- 
venience? Overhead outlets? A pit to get under your 
car? Why not these? They're good sense and not as 
much of a luxu you might think. 

But in the end, it’s the clever planning, the unusual 
benches and built-ins, the special jigs and fixtures—these 
are what make a shop a place where you really want to 
spend your leisure hours. 

Poputar Sctence believes that the home shop is about 
to take giant strides toward a new and important place 
in modern living. The ideas here are presented as evi- 
dence that a shop can be more than just a place to work. 
More important, it can be a place of inspiration and 
fun.—The Editors. 


Double the 


ner storage un 


ing area in your attic by putting to work the dead 
space behind knee walls. 
‘combin 


‘ut it away and slip in a single bed. 
to make a perfect bed table. Or frame out 


drawers and shelves (right). Desk was built at same 


Ft 


‘OU may be overlooking a gold mine 
of usable space in your attic. Where? 
Behind the knee walls. Sure, you'll 


bang your head if you try to stand up there, 
but a drawer can’t get hurt. Fact is, you 


can build a whole roomful of drawers, 
shelves, and bed space into the knee wall, 
and still have cubic footage left under the 


eaves for general storage. 

Save yourself money and effort installing 
the drawers by following the simplified 
framing method shown at right. There are 
two secrets to its smooth operation: Allow 
1/16” to 1/8” clearance between the top of 
each drawer and the bottom of the guide 
above it, and apply drawer wax to the 
runners. The runners are easily made by 
topping each side rail with half-round 
molding to make a smooth-sliding guide. 
Use hardwood for the runners. 

As you can see, this “free” attic space 
can also be made into a sleeping alcove. 


You'll gain precious floor space by doing it. 
Then add a spare-blanket cabinet in the 
corner (sketch at right) and you'll get the 
advantage of more storage. 

When you break through the knee wall, 
it's a good idea to rebrace the rafters with 
a header, so the ceiling won't sag. Two 


atures same drawer construction, has vinyl top, 


| ee = ‘o 

Gained space shows up clearly in plan below fast that floor area is eaten up. When you finish 
and sketch above. Tinted area on plan represents the attic, remember to insulate above ceiling, 
original floor space in attic. Can you imagine along rafters over room, and behind knee walls 
how it would look if all the under-eave drawers not used for drawers. Include vapor barrier, too, 


were bureaus; all the insets for beds closed up? Note on plan access doors that enable you to 
‘Try sketching it out on the plan, and see how get to under-eave general storage space. 


a 


STORAGE 


BIG 
Idea: 


Roll-out 
kitchen 
cabinets 


They save steps and time in 
setting the table and make 
storage more convenient. 
They're adaptable, too. In 
this kitchen, they fit a 22” 


counter opening. If your 
kitchen space is limited, just 
shrink the dimensions. For 


shelves on one side and glass- 
ware dividers on the other. 
(In any case, make the di- 
vider holes to fit your own 


set of glasses.) 

Since the cabinet is goin, 
to get shoved around, it p: 
to make the joints tight. This 
means mortise-and-tenon 
joints for outer framing mem- 
bers, deeply countersunk 
screws to hold the X” plywood panel in 
front, and glue at all connecting surfaces. 
Follow through by using hardwood for the 
framing members. 

Since the interior of the counter will be 
in plain view when the cabinets rolled out, 
you'll want to finish it. Easiest way is to 
panel with &” plywood to match the ex- 
terior. (And don’t forget to extend the floor 
covering under the area.) A ¥”-deep cove 
base inside acts as a bumper for the cabinet. 
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Magnetic latches at either side of the open- 
ing keep the cabinet firmly in place. 

The roll-away glassware cabinet shown 
in the background is built the same way 
as the dish cabinet except for two details: 
the addition of a %” plywood glass organ- 
izer, and two shelves instead of three. 

One advantage of making all roll-away 
cabinets the same size is that they'll be 
interchangeable. As storage arrangements 
change, you can swap cabinets, 


BIG Idea: Floating 
basement stairs 


| LANNING to remodel your basement ported it at both ends. Nail trim board up. 
in modern style? You could replace — From 1” black-iron or galvanized pipe, 
the rough steps with this suspended measure and cut the top two lengths. Mock 
set of oak treads, up and level the first tread. so that you 
Begin construction by accurately boring can mark the exact locations for the pipe. 
1%” holes in the treads, as shown—the rear Install the pipes. then the treads. 
hole just to the point where the bit tip (An alternate method of fastening pipes 
shows through. Then drill the %” holes to to joists: Thread top end of pipe. Spike 
take the round iron pins. second joist to first. Bore snug 1” hole up 
In the stringer, cut %”-deep notches to through center of double joist. Bore a 
receive the treads, and fasten the stringer larger hole crosswise in joists to take pipe 
to the wall. Now put up the second joist nut. Screw pipe into nut. Plug hole.) 
parallel to the existing member and 1%” — For a landing: Oak cleats support 
} from it. Make certain you've firmly sup- double header between joists carries piping. 
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Paneled divider. Soft-t 


Triple-decker bed. This was the solution of Roy Spence 
of Fresno, Calif. when he came up against the problem 
of accommodating three sons in a single bedroom. Spence 
designed and built the handsome set of beds shown here, 
using %” mahogany plywood, Each bed has its own head- 
board cabinet with a cupboard and shelves, The beds 
occupy only 38 square feet of floor space, cost $160.33 
to build, ive of mattres 


¢ pine paneling 


in a “double-butterfly” pattern makes a 
handsome dining-area divider in this pan- 
eled room. The tongue-and-groove boards 
are blind-nailed through the tongue with 
finishing nails. Ornamental turned posts top 
the solid divider wall. A clear finish en- 
hances the appearance, 
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High-level planter. Tired of straining your 
back from stooping to tend garden plants? 

ld a planter at standing level. Here’s a 
clever way to do it with concrete blocks. 
Angling the blocks gives the project a look 
of professional design. No finish is neces- 
sary, since the natural rough surface blends 
well with the surroundings. 


Swing-up sink, A hinged sink hides old- 
fashioned basement-type laundry tubs in 
the home of Lucien E. D’Aoust, Detroit. 


The sink is mounted in a X” waterproof- 
plywood panel, topped and rimmed with 


Let it 
TT 


| 


TY 
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a 


CLAPPER 
1 


Framed Chinese gong. A handsome porch ornament, this 
gong serves a purpose, too—for calling the youngsters to 
meals, or even for visitors to announce themselves. The 
decorative framing was cut from two-by-threes, the curved 
sections from a two-by-six. The solid-bronze gong was 
bought as is. An effective hand-held clapper can be made 
by mounting a chamois-wrapped wood ball on a stick. 
Adapt height and width of framing to your porch, 


plastic laminate. The sink panel is attached 
at rear with a rustproof piano hinge, Doors 
at the bottom permit access to space below 
the tubs. Slots in the cabinet let air cir- 
culate around the tubs. 


Window seat. Here's a new 
use for inexpensive, mela- 
mine-surfaced hardboard—as 
a topping for a picture-win- 


dow seat. The black and 
gold-streaked pattern gives it 
the look of marble, It’s in- 
stalled with adhesive. 
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in 
remodeling 
materials 


New man-made items literally 
cover the house from attic to 
basement—and more are coming 


By John H. Ingersoll 


HERE'S good news if you plan to 
remodel soon. A warchouse-load of 
new building produets is waiting for 


you. And they're due to make your home- 
improvement job easier, longer lasting, bet- 
ter functioning, and better looking. 

One big reaso 5 
tainly not unfamiliar. We’ ‘e been put 
up acrylic resin awnings and patio covers. 
putting down vinyl tile and  melamin 
counter tops ever since the end of World 
War I. 

But all of a sudden plastics have mush- 
roomed. They're in siding, piping, wall 
paneling, paint, new types of floor cover- 
ing, sealers, light diffusers, soffits, 
dividers, mortar, and windows, to 
few products. 

Siding: Most unusual entry for the year 


room 
ne a 
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clapboard when installed, It is 
vinyl chloride (PVC for short), It has a 
satin finish, comes in white, light gray, and 
light green, and is shipped in 12’ 6” lengths 
that provide an 8” exposure when nailed up. 
Since the product is new, how it's going 
to hold up would be hard to predict. Yet 
other PVC products (piping, gutters, down- 
spouts) have lasted well for 25 years or 
more. It's fire-resistant, and suppliers claim 


it is deutproof, doesn't need painting, and 
can be wa 


hed clean when 
tly higher than for 
siding. which costs between $65 and $95 a 
square (100 sq. ft.) installed. 

In a competitive battle that promises 
benefits for us all, the more conventional 
siding materials have appeared with new 
finishes—coatings of plastics. 

+ two largest plywood producers, U. 
Plywood and Georgia Pacific, have unveiled 
o-paint” sidings. One panel features a 
film of polyvinyl Anoride (Tedlar) bonded 


CONTINUED 


it's dirty. 


to the surtace, and the other has an over- 
lay of synthetic rubber (Hypalon). Both 
are expected to be long-lasting—perhaps 
more than 15 years—and both will cost 
more than conventional plywood sidings. 

An aluminum siding by Alsco has also 
joined the parade. It has a Tedlar film 
bonded to its surface, and promises a longer 
life than acrylic or vinyl finishes, 

To wind up the group, Masonite offers 
a hardboard siding with a coating of poly- 
ester film (Videne) and guarantees it for 
10 years. 

Awnings and patio covers. In the past, 
most plastic panels have been made of 
fiberglass-reinforced acrylics, Two new de- 
velopments have improved color retention, 
up to now one of the big snags. The first 
is a standard panel with a coating of Tedlar 
film by Filon and Structoglas. The second 
is an awning panel of PVC by Barrett. 

Paint: Although the acrylic and vinyl 
paints (generally lumped under the name 
latex) haye been around awhile, it’s well 
to consider them for repainting either ex- 


Where to buy what you want 


Products mentioned generally 
should be available from your local 
building-supplies dealer; If “not, 
makers’ names and addresses are 
listed at the end of the article for 
your convenience. 


terior or interior of your home. They cost 
slightly more than oils—about $8 a gallon 
—but they last longer. There’s also an 
alkyd-base aluminum-type paint available 
now to coat asphalt shingles or masonry 
walls (from Sapolin). It’s mixed only in 
pastel colors. Then, there’s the new epoxy 
coating developed for bath walls, tile, and 
fixtures [PS, June]. 

Gypsum board, windows, sealer. If you're 
adding or remodeling a bath, consider Na- 
tional Gypsum’s new vinyl-surfaced gypsum 
backer board that permits watertight ce- 
ramic-tile installation with adhesive. 

Putting in a new window? One supplier 
(Malta) has developed a unit that features 
standard ponderosa pine for frame, jamb, 
sill, and casing, and rigid PVC for sash 
and weatherstripping. A single-hung win- 
dow, 20” by 17”, costs about $9.25. An- 
other producer (Woodall) offers a fiber- 
glass-reinforced plastic sill that has a gray 
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It’s possible to put up 


few dronped-celling systems are ideal fr re: 
pestis require no patching of old 


since 
ceiling, may mee Aes ductwork ans ing, 
ina Comet Grid is made up of L- pane 


lation of ceramic tile is a 


peedy ii 
possible wie this flooring material. Its 


squares are set in vinyl. The material goes 
down with standard Boor mastic. Stylon Corp. 


marble-like design, is 4%” wide, up to 72” 
in length. 

A product that’s ideal to solve your wet 
basement problems has been developed of 
epoxy resins. Epoxite sealer by Boyle-Mid- 
way is applied on the inside of masonry 
walls, Price for a complete basement job 
will run from $75 to $100. 

Glass block. Pittsburgh-Coring has an 
all-glass building block that’s a world apart 


aa. 
this entire ceiling system in an eve! 


shaped steel members (some manufacturers use 
aluminum). No special tools are needed. With 
main runners up, cross-tees snap. into prede- 
termined locations (left photo). Wall row of 


ig 


a 


acoustical panels is cut to fit, but otherwise 
panels drop in as is, Plastic panel is substituted 
When light fixture is on old ceiling above, From 


Armstrong Cork Co. and others. 


Easy way to hang a sliding door: just “dial” its height 


Getting sliding doors to hang level is no prob- 
Jem with these new adjustable hangers. You 
turn a plastic wheel, and a curved slot acts like 
a cam, moving the hanger arm up or down. 


from the old glass squares we knew in the 
1930s. It's made in oblong and square 
shapes with a recessed clear-glass pattern 
in the center. The raised portion is fired 
ceramic with a concrete-gray textured sur- 
face, It’s a natural for a garden divider, or 
an end wall ina family room. 

Ceilings. Latest thing overhead isn’t ceil- 
ings, but ceiling systems. At least two dozen 
manufacturers have produced a combina- 


Turning the wheel one way raises the door; the 
other way lowers it. A set of four hangers plus 
track sells for approximately $5 from Stanley 
Hardware, New Britain, Conn, 


tion of aluminum grids and panels to make 
up what amounts to a dropped ceiling. 
Some use fibrous acoustical panels, plus one 
or two plastic sheets to diffuse lighting from 
above. These are well suited to basement 
remodeling, as the photos show. 

Other systems include not! 
panels, and are meant to make 


but plastic 
an entire 


luminous ceiling—in a bath or kitchen for 
(Continued on page 184 
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Wordless 
Workshop 


By Roy Doty 
and Carl E. Murray 


V belt pulls tailstock for drilling 

Feeding with the tailstock handwheel 
can become tedious when you drill large- 
diameter or long holes in a lathe. But the 
carriage can be power-fed, and I make use 
of this to move the tailstock along the bed 
instead of hand-cranking the spindle. I 


ee 


Aclipboard can beat the wind 

Your notes to delivery men won't blow 
away in a strong wind, or otherwise get 
lost, if you mount a clipboard clip near the 
delivery entrance on the porch banister, 
post, or door frame as pictured above. If 
you want to use the whole clipboard, cut 
it down in width to suit the space avail- 
able.—Frank II. Lewis, Doraville, Ga. 


Short Cuts | from 
and Tips | reaoers 


simply connect the carriage to the tailstock 
with an old V belt and let it slide on the 
well-oiled bedways. Loosen the  tailstock 
clamping bolt just enough to permit move- 
ment but not so much as to make it loose 
on its seat. On smaller lathes the belt can 
be looped around the compound. ba 
HL. J. Gerber, Menomonie, Wis. 


SOLDERED 


‘SHEET-IRON 
DISK 


How to make a propane-torch stand 
To keep a propane torch from tipping 
over when you put it down during. use, 
make this simple stand from a tin can of 
suitable diameter. Solder the can to a disk 
gauge sheet metal and screw the 
disk to a wood block. I found the stand 
especially useful when heating Hoor ti 
for cutting —V. I. Lamoy, Upper Jay, 


LEARN MORE-EARN MORE 


WITH MODERN AUDEL GUIDES 


YOURS FOR FREE EXAMINATION -SEND CARD AT RIGHT > 


ANOTHER 
AUDEL GUIDE 


Designed to provide 
serviceman, owner and 
‘operator with informa: 
Hon on maintenance 
and repairs of domes 
‘ tie compact cars. Wil 
serve as a ready reference guide for exper- 
fenced serviceman and dovtyourselt car 
‘owner alle. Covers repairs and accessories, 
Mus. Approx. 800. pas, $5.85, 


Circle No, 50 In Coupon 


>| siuerRint 
READING 


‘Authentic, concise treat. 
ment of practical radio 
problems for engineers 
Servicemen & amateurs 
400 Ii. 1088 Pps. $5.00, 
Circle No, 3A in COUPON 


Secrets of blueprint read 
ing, stepbystep in easy 
sages. All types covered 
None other Ike i! 

us. 448 Pps. $3.00 
Circle No, 25 In COUPON 


Compete guide for heat: 
ing ventilating and ait 
conditioning workers. 57 
Chapters trade secrets! 
10 Tus. 966 Pgs. $5.00 


Circle No, 41 In COUPON 


How to fix elec. refrige 
ators, washers, ranges, 
toasters & all other gas 
lec. appliances, 


Circle Me. 2 In COUPON 


500 Mus. 864 Pps. $6.00 | 


Just off press! Pra 
modern guide for pat 
rs, apprentices. home 
owners & ail paint users 
us. 585 Pas. $4.00, 
Circe Me. 7 In COUPON 


| Aupets | 


\s 


Study or reference. First 
principles thr al phases, 
Emphasis on mech. and 
eng. problems. Indexed 

590 lus. 672 Pes. $4.00, 
Circle Na, 11 In COUPON 


© — oe 

weipes - 
curs a) ae 
tie 


Four practical vols. Last 
word on construction for 
brichlayers, stonemasons, 
cement workers, et 

2067 I 1100 Pgs. Set $9, 


Circle No, 26 In COUPON 


once. practical pideto 
operation & maintenance 
of all welding machines, 
1 must for all welders 
Hus, 608 Pes," $4.00, 
Circle Ne, 10 In COUPON 


Entice subject in every 
etal. 31 Chapters. 6 
Giagrams, hook ups 
Ceamings.Ingexed 
ius 1000 Pes $5.00 
Circle Ne, 27 tn COUPON 


Pas. Set $2250 
Circle Me 15A Is COUPON 


Brand new title! Con- 
struction, operation and 
fepais on all types. of 
modern gas engines 


Just off press! All phases 
of outboard motor repairs 
‘and maintenance, An es 
Sential boating tool! 

Illus. 467 Pgs. $4.00 Mus. 400 Pes. $4.00 


Circle No, 48 In COUPON Circle No. 48 In COUPON 
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Two vols. New, giant home 
repaitand project guide 
Step-by-step plans and 
chars, Alphabetied, 

Its. 1000 Pex. Set $8.95, 


Cirle Me, 43 In COUPON 


Four alkinclusive vols, 
Modern construction for 
ou ai ae 
Slmoodworkers 

3700 i 1600 Pps. Set $9, 
Circle Ne, 8 x COUPON 


TRUCK «ns TRACTOR 
cur 


SED 
Sie Ao 
Sa 


| Avpets| 


— 


Ready guide for mechan- 
ics, stats. & car owners. 
Theory. constuction and 
servicing of magern ears 
Hus. 1132 Pgs. $8.00 
(Circle Ne, 1-In COUPON 


Practical guide to instal 
lation, trouble-shooting B 
repairing. In. color ays 
tems. 18 Chapters. 

225 ius. 500 Pes. $5.00, 


Circle No, 38 In COUPON 


Four vols, of ready refer- 
‘ence for plumbers. steam 
fitters, eas fitters, sheet 
metal workers, ete 

3642 I, 1870 Ps, Set $9 
Circle No, 6 In COUPON 


New practical work on all 
domestic & industrial oi 
burners. Ine. elec. hook- 
Ups & witing. Indexed, 
tus, 1360 Pes. $6.00 320 lus. 416 Pas, $3.00 
Circle No. 14 In COUPON Circle No. 28 In COUPON 
‘ADDITIONAL IMPORTANT TITLES. 


Four books in one. Mod: 
erm systems & machines, 
In, quick freezing, water 
coolers, ee. Indexed, 


Benen ie a aatethaertad Sets 


Tandem mowers cut wide swath 


Secret of the lawn-mowing combine 
above is a simple three-point hitch shown 


in close-up photo at right. 


i 
machine, with my follower offset, I leave 


Solder-gun extension 
for plastic work 


Welding or cutting ther- 
moplastics is easier if you 
wrap a length of soft copper 
wire, about 14 gauge, several 
times around the “hottest” 
part of the solder-gun tip, 
with one end projecting %” 
or so. The wire can be flat- 
tened, pointed, or bent for 
working on jobs where space 
is restricted.—Walter E. Bur- 
ton, Akron, Ohio. 


ADPROXIMATE. 
Gauip tevel 


Short Cuts Lag 
and Tips | reapers 


a handsome 40” swath behind—cutting my 
mowing time in half. For trimming around 
trees, shrubs, and driveway, I uncouple the 


hand mower—a simple, quick job. The unit 
tows and corners without skipping —Charles 
F. Coulter, Bucyrus, Ohio. 


Paint roller adapted for 
soaking wallpaper 
Deciding to remove some 
ceiling paper, I was afraid 
a steamer would damage the 
side wallpaper. Then I got 
my idea of using a paint roll- 
er, modified as shown in the 
drawings. I cut a big fruit- 
juice can axially to form a 
water reservoir. Then I drilled 
a hole in tabs left at each 
end, to take the roller shaft. 
It worked so well I added 
another roller for use on 
sidewalls.—Donald L. Miller, 
Horseheads, N. Y. 
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One-of-a-kind outboard: 


Jim Roe Tests : 
the Homelite 4-Cycle 


Some owners are now using this unique motor for their 
third season. What's it like? Come along and find out 
By Jim Roe 
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lone individualist is the Homelite. Of 

all the six to seven million motors 
clamped on the transoms of American 
boats, only a handful are four-cycle engines. 
The rest are and practically always have 
been two-cycle. 

Born as the power plant of the before- 
its-time Crosley automobile, the Homelite 
engine was switched from highways to 
waterways by another man with vision, 
Lou Faegol. Now it has been re-engineered 
and massively tested by the resources of 
Textron—a multi-interest organization. 
Among other things, the Textron people 
have turned out more than 35 million two- 
cycle engines largely for home lighting 
plants and chain saws. 

Why should one motor outfit go north, 
figuratively speaking, when everyone else 
is going south? The way to find out, I 
figured, was to test this maverick hunk of 
machinery and talk to the men with the 
four-cycle gleam in their eyes. 

I met up with my first Homelite (there 
is just one model—a 55-hp.) on a blistering- 
hot July day at Boynton, Fla. This is the 
main marine laboratory for Homelite. Di- 
rector George Barber gave me a warm 
welcome and an enthusiastic crew leaped 
at the chance to show me what made the 
Homelite tick. 

Since this first ocean test I have also 
operated the motor in Midwestern fresh- 
water lakes, to further try its capabilities. 

Now, there are a great many good out- 
board motors, but it's rare indeed that a 
web-footed motor-tester gets hold of some- 
thing really different. The Homelite qualifies 
as one of those rare cats with a new twist 
to its tail. 

Before we go into the pluses and mi- 
nuses, let’s review what engineers mean 
when’ they say two-cycle or four-cycle, 

A two-cycle has just two strokes to its 
cycle—a combination —intake-compression 
stroke, and then a combination power-ex- 
haust stroke. The four-cycle has four strokes 
in its cycle: intake, compression, power, and 
exhaust. For each piston there is a firing 
stroke every other revolution of the shaft, 
instead of every revolution as in the two- 
cycle. 

When you draw up two columns on a 
sheet of paper, one of the first things you 
put down on the “good news” side is that 
the four-cycle Homelite burns straight gaso- 
line. In crass commercial terms, this means 


I: THE world of outboard motors, the 


CONTINUED 


For trolling, the Homelite really ‘lotters. Fueled 
straight gasoline, it can be run for long 
at slow speed without fouling the p! 


WHAT WE’RE TESTING 


Type: doyle; 4h wae 
i oe op la 
1g; at ry 

eS bp dispk; 


Owner’ 's like 'em. Here’ 's what a half-dozen say about their 


Erwin L. Becker, 
Brightwaters, 
gives me 
performance of my old 
two-cycle 35-hp. engine—at 
half the fuel consumption. 
However, the 
stecring-pulley mounts a 

‘on the engine 

need to be stronger.” 


you are chugging along on gas that costs 
about 32 cents a gallon, instead of a premix 
of gasoline and oil that costs 50 cents a 
gallon. Besides this, the four-cycle principle 
makes for more complete combustion of the 
fuel, and thus still more efficiency. 

There are claims to the effect that the 
Homelite will cut your fuel costs clear in 
half. I'm not sure the percentage is always 
quite that good, but you've got to admit 
that every time you bu: gallon of fuel 
at 32 cents instead of cents _ there's 
enough money left for a couple of cokes. 

In one test, with an 18-foot boat carry- 
ing four adults and traveling at 32 miles 
an hour, the motor burned 3% gallons of 
gas an hour. That 32 miles an hour is pretty 
respectable speed in anyone's league, and 
3% gallons of gas is a pretty small scoop 
of oats for the horses. These gas figures can 
vary all over the lot, of course, and your 
own results could be better or worse—de- 
pending on the boat, the load, the water, 
and the speed. But it’s obvious that the 
Homelite is willing to live with you even if 
you're on a budget. This low-cost carrying 
capacity has made the motor a favorite of 
many houseboat operators. 

The second thing I put on my test-report 
column of advantages is the Homelite’s 
ability to run long periods at idle or troll- 
ing speed, without fouling the spark plugs 
with unburned oil. This is important. You 
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Richard Harding, 
“It Chester, P 
the hours break-in time, 1 
adjusted the carburetor—and 


screwdriver or other tool 
has touched my engine. I push 
-foot Trojan cabin 
cruiser, total weight 3,500 
pounds. She makes 21 m.p.h.” 


Robert G. Nyberg, 

Morris Plains, N.J.: “It’s 
excellent in performance and 
fuel economy. The lack of 
smoke and oil fumes is 
wonderful. On an 18%-foot 
boat I was able to get 7 
miles a gallon at 25 m.p.h.” 


fter six 


since then not a 


can dash out to your favorite fishing ground 
at good speed, then troll all day, with the 
same motor. You can idle through harbor 
channels and approach docks with confi- 
dence that fouled plugs won't stall your 
engine just as you're trying to impress dock- 
loungers with your scamanlike approach. 

The reason is that the engine is burning 
just gasoline, not a mixture of gas and oil. 

Ideal idling. For some tests under slow- 
idle conditions, I took a Homelite-powered 
16-foot Lyman round and round the Chain 
’O Lakes district north of Chicago at the 
Illinois-Wisconsin border. I've had lots of 
experience idling through the long and 
rigidly patrolled channels that connect these 
little lakes. I've sniffed my share of exhaust 
gases, occasionally had a stall, and always 
left a cloud of blue smoke when I opened 
‘er up to go across the next stretch of open 
water. 

The Homelite acted as if it had read the 
book. There was a freedom from fumes, a 
smooth idle, and instant smokeless response 
when we were in the clear and could shove 
the throttles to the wall. So here’s a real 
plus mark for fishermen, channel navigators, 
and ladies with delicate nostril 

Another plus shows up for skiers. A four- 
cycle engine on a boat—just as in your car— 
delivers a smooth flow of thrust quickly as 
you accelerate. There is no lag while the 
motor builds up revs. You can get a 


Homelite outboards after up to three seasons of use 


Matthew C. Zebrowski, 

Bayonne, N.J.: “Very 

satisfactory. I found my 
Homelite to be very gor 

moneywise and powerwise. 

But I wish there was 

some way to keep oil 

from leaking out the 

oil filter when the 

engine is tilted up.” 


skier or several skiers up a little more 
smoothly and quickly, In fact, many people 
report their 55-horse Homelite gets skiers 
up faster than some higher-horsepower two- 
cycles. This is not to imply that the 55-hp. 
Homelite packs the punch of a 65-, 75-, or 
100-hp. motor. For with comparable boats, 
loads, and in the same water, the higher- 
horsepower motors will pull alongside and 


< 


The four-cycle Homelite has speed, too, when 
you want it, During trial runs, I found ‘that it 


River Edge, N.J. 

If possible, though, 
t 

them try to reduce 


the engine weight 
on future models.” 


Charles T, Barnes, 
Danbury, Conn.: “I think 
the Homelite is a terrific 
engine—and I have 
recommended it to everyone 
interested in an outboard. 
The use of solenoids 

for shifting would 

be an improvement 

in operation.” 


it 
is perfect! 


like to see 


go on ahead. It’s just that on the pickup 
from idle to full power, the four-cycle de- 
livers thrust a little more quickly in the 
early stages of acceleration. 

The Homelite is not described or sold by 
even its most zealous friends as a hopped- 
up racing motor. It's lively and responsive 
but its principal advantages are in lower 


passed the ultimate test: M 
Junior, was completely hi 
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stead of counting, you can index divisions 
as follows: 2 divisions—two opposite holes 
of the same color; 3 divisions—every other 
red or every other yellow; 4 divisions— 
alternate colors, skipping two marked holes 


Color marking on lathe index head 


You needn't count holes for the most- 
common divisions if you mark every fifth 
hole with paint—and there'll be less chance 


for making errors. Using two colors, spot 
every tenth hole with red, for example, 
and every fifth one between these with 
yellow, marking 12 holes in all. Now, in- 


PPI came across an old cuckoo clock that 
had been in storage for a long time. Silver- 
fish and roaches had eaten the paper bel- 
lows completely, and my clock seemed 
doomed to a life of silence. I used some of 


each time; 6 divisions—every red or yellow 
marking. For other indexing, you'll have to 
count the holes, as usual.—Harry Walton, 
White Plains, N.Y. 


the new polyethylene plastic (from a freez- 
er bag) and made new bellows. They have 
been in continuous service for more than 
rs and are still working perfectly, 
rge A. Wendland, Hearne, Texas. 


Ice cubes water planter 


My problem was getting at some 
hanging pots of hardy plants that 
were difficult to reach with a wa- 
tering can. I found an easy solu- 
tion by placing a few cubes of ice 
on the dirt (left). Many plants are 
tough enough to stand ice water. 
-V. J. Plesko, Superior, Wis. 


Spike gives added leverage 

When a stubborn or frozen screw 
defies a plastic-handled —screw- 
driver, drill a hole through the 
handle and insert a stout spike for 
greater leverage. The hole should 
be large enough for easy removal 
of the spike—G. E. Hendrickson, 
Argyle, Wis. 
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Wood 
Sculpture 
with a 

Power Saw 


Ae 


Want to try it? Turn the page to see how 


How to Saw 
Wood Sculpture: 
8 Steps 


By R. J. De Cristoforo 


or made other compound cuts with 

either a bandsaw or jigsaw, you'll find 
it a snap to cut wood into interesting little 
sculptured figures. 

Even if you have spent years in a well- 
equipped shop, it’s possible you've never 
had the opportunity to try such wood shap- 
ing—the uncluttered lines of modern design 
don't for it. So here’s a chance to 
actice the procedure without confining it 
to outmoded chair or table leg designs. 

To start, you draw full-size side and 
top views of the subject, reducing the pro- 
files to lines indicating the basic shape. 
When the re comes off the bandsaw, it 
should be recognizable without additional 
carvin s can be realistic or 
they can be caricatures, 

Depth-of-cut on your equipment does 
not limit you as much as you might think, 
although it should be considered when you 
draw the outlines. A tall figure can be cut 
by placing it on its side. A long figure is 
no problem at all. 

You can work with solid wood or built- 
up, glued blocks. The glued block has 
some advantages: You can utilize scrap 
s.ock or work with contrasting woods for 
special effects—zebralike stripes, for exam- 
ple—by alternating light and dark woods. 
Softwood is easiest to work with. Try your 
first projects on pine, walnut, or redwood. 
Size the block so it is at least %” wider, 
higher, and longer than the figure. Rubber 
cement or thumbtacks will hold the pat- 
tern to the block. 

A small bandsaw blade (%”) with a mini- 
mum amount of set will produce the best 


[' YOU have ever shaped a cabriole leg 
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Patterns for saw sculpture can be taken 

from natural-history books—or page 50 of 
this issue of Porutan Scien above, Ani- 
mal figures are good subjects. 


Cut the top profile first, working so. the 
waste is removed in two pieces. Work slow- 
ly so the blade will cut without jamming, Lub- 
ricating the blade with beeswax helps. 


finish, This is a pretty fine blade for a 
5” or 6” cut, but you'll get good results 
if it's sharp and you don’t jam it by fore- 
ing it or trying to cut too fast. Wider 
blades may be used, but they make it tough 
to get around small contours and tight 
radiuses. 

‘The secret is to cut away the top profile 
first, removing the waste in two pieces that 
can be easily nailed back in their original 
positions. Then, when you cut the side 
profile, it’s like working on a solid block of 
wood again. In this final cutting, it isn’t 
necessary to try to remove waste in large 
pieces. 
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Tap in lathe chuck 
holds workpiece 

In turning down a wood 
ball, I found a threading tap 
made an excellent arbor, The 
tap was clamped in the lathe 
chuck, and the wooden ball, 
which had a hole through it, 
was simply screwed on the 
tap like a nut until it jammed. 
‘A tap can also serve as an 
arbor for a cylinder or other 
workpiece that has a central 
bore. The tap should be a 
bit larger than the bore and 
must run true in the lathe. 

Photos show ball diameter 
being checked and the ball be- 
ing removed from the arbor. 
—Walter E, Burton, Akron. 


PP Our car is equipped with electric win- 
dows. To give complete control from the 
right front seat, I installed a switch on that 
side, in parallel with the switch to the 
driver's window. Now, my wife can use it 


P 
I sack or 
| bors 


ba : 
Two swiveling stops: one for a drawer, 

‘This drawer stop pivots out of the way 
easily when I want to remove the drawer. 
Normally, the stop remains upright, lean- 
ing against the screw. It avoids accidentally 
pulling the drawer out completely. But it’s 
easy to tu when I need the drawer out.— 
Frank Shore, NYC. 
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to open the driver's window. It’s handy 
when I open her side and go around to my 
door, She can open my window, and I 
simply lift the plunger to unlock the door. 
-W. C. Bellheimer, El Cajon, Calif. 


and one for a door 

Here's a handy, nonstoop way to wedge 
open a door, I can swing the stop out of 
the way with my foot. When not in use, 
it stays put close against the wall. The 
wedge is an ordinary rubber one, available 
in any dime or local hardware store— 
Chester Fredericks, Chicago. 


PS ELECTRONICS 


Living-Room 
Rifle Range 


eg ——_—=I “ B 
My 


By Thomas W. Sikes 


Bika 


shooting eye right 


vn living room. 
harmless bursts 
cadmium 

A bell rin 
score a bull's-eye 


You can shape the gu 
stock easily 
say a piece 
about 4” 
nore effort you can use a 
hardwood such as walnut or 
maple. Choose wood that's 
free of tiny cracks and other 
imperfections. 

Saw the stock to rough 
shape with a band- or saber- 
saw. Then cut the groove for 
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Your bullets: harmless flashes of 
light. Your target: a photocell 
bull’s-eye. Hit it, and a bell rings 


A light flashes in the gun when you pull the trigger. Two small 
lenses in the barrel focus the flash (if your aim is good) on a 
cadmium sulfide photocell—the bull's-eye in the target box 
(above). The increase of light on the photosensitive surface 
causes a decrease in the resistance of the cadmium sulfide cell, 
permitting more voltage from a 30-volt battery to operate a relay 
and connect a 6-volt battery to the gong. Target circuit and bell 
are mounted on back panel of cabinet, 

M45 


the barrel in the top edge of the stock, 
using a 1” fluting tool or a large round file. 
This half-round groove extends from the 
front end to a point just over the front of 
the trigger guard. A 1” rectangular groove 
chiseled to the rear holds the lamp. 
Cut a 28” barrel from 1” aluminum con- 
duit and check the fit in the stock. Saw out 
a 5” notch in the barrel for the lenses. Be- 
gin the cut about 6” from one end and 
make it 4” deep. Two No. 8 screws hold 
the barrel in place. Drill holes for these as 
close to the ends of the notch as possible so 
the screws will not interfere with the lenses. 
Next rout out the compartment for the 
trigger-circuit switch, battery, and capaci- 
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tor. If you don’t have a routing bit, use 
wood bits and a chisel. The section of the 
hole nearest the pistol grip is X” wide, 1%” 
deep, and 2” long. Drill a hole from this sec- 
tion to the square groove above so that the 
lamp socket can be passed up after the 
trigger circuit is wired. The remainder of 
the compartment is 1%” wide, 1%” deep, 
and 5%” long. 

Before going any further on the stock, 
be sure the trigger microswitch and the 
2,000-mfd. capacitor fit properly. 

Now cut the stock to its final shape, us- 
ing a rasp plane for rough shaping and a 
fine-tooth wood rasp for the details. 

Make the lens cover and lamp cover from 


FORETIO 


wood left over when the stock was roughed 
out. Saw a piece 1%” wide by about 10” 
Jong. Then cut a 5%” length for the Jens 
cover and a 2” length for the lamp cover. 
Drill a 1” hole the length of the long piece. 
Saw this piece in half on the 1%” side. Do 
the same with the lamp cover, but drill only 
deep enough to allow the cover to fit over 
the lamp and socket. Temporarily mount the 
barrel and lamp socket, and check the fit of 
the covers. Finish the covers to the shape 
you desire. 


PARTS 


Saw a &” strip and fit it over the trigger- 
circuit compartment. A ¥” cut 2” long in 
this cover lets the trigger microswitch lever 
pass through. 

Wire the trigger circuit, being careful to 
observe the correct polarity of the battery 
and capacitor. Screw a No. 222 lamp in 
the socket and test the circuit by operating 
the trigger switch. 

With the trigger switch in the norn 
nonoperative position, the 2,000-mfd. ca- 


‘itor is charged from the 9-volt battery. 
CONTINUED 


LIST 


TARGET 


RI-12,000-ohm, Vs-te. carbon resistor 

R2~7,500-ohm, carbon resistor 

RB, R4—820-ohm, Yew. carbon resis~ 
tor 

C1, C2—3-mfd., 25-v. electrolytic ca- 
paci 


C3, C4—150-mfd., 10-0, electrolytic 
‘capacitor 

K1--6,000-ohi, 2.9 ma. Sigma relay, 
11F6000 G SIL 


SWI-Toggle switch, SPST 


“admium sulfide photocell La- 

fayette No. MS-895 

Q1-2N1371 transistor, PNP 

02-2N35 transistor, NPD 
Te 

Misc.—30-c. battery, Eveready No. 
413; 6-0. battery, Eveready No. 
724; holder for each battery; 6- 
DC ‘bell gong; two transistor sock= 
ets; terminal strip, 2 lug type; piece 
of" perforated Vectorbord; scrap 
plywcod for cabinet 


or equica- 


RIFLE 


RI-3.2-ohm, 1-te, carbon resistor 
C1—2,000-mjd., 15-0. electrolytic ca 


ctor. 
LI-No. 222 pilot lamp 
Slaacro nciteh No. BRD2-SL-15 
Mise~S-e. transistor battery und bat- 
plugs miniature. screw-type 
ot-lamp. sockets aluminum cone 
uit (about 3; 2x6 fir (about 3°): 
TSmmediameter doublecconvex tens 
of "T9mm” focal. tenth, 21-5mm 
doublecconces tens of 75mm focal 


tenth 
7 


When the trigger switch is operated, or 
fired, the battery is disconnected and the 
capacitor connected to the lamp. The 
capacitor discharges through a 3.2-ohm re- 
sistor and lights the lamp. 

Set up the lenses after the trigger circuit 
and barrel are installed. Cement the 15mm 
lens inside a 1” faucet washer, using 
Pliobond or epoxy cement. Wipe off any 
excess cement that may flow onto the lens. 
After this assembly is dry, clamp the rifle 
to a stable surface, such as a desk or table. 
Select a spot where you can sight at a wall 

[Continued on page 186] 


ete 
tt 


FRONT AND BACK 
7x9" 
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Easy-to-make swim step for a boat 


Let the swimmers from your boat clam- 
ber back aboard on a handsome step like 
the one above. I used mahogany because 
it’s a natural in water: It won't crack, chip, 
or peel. Buy the stock cut to size, making 
sure it is good clear grain, with ‘no split 


Short Cuts | rrom 
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ends. Assemble the step as shown at right, 
stain, and apply three or more coats of 
varnish. If mounted on the transom at the 
waterline, the step will be 4” to 8” above 
water when the boat is moving. Be sure 
you attach the step where it won't interfere 
with your trailer tie-downs.—Victor W. 
Kondra, Temple City, Calif. 


Using a ruler as a T square 

For working on small diagrams, I find 
that a 12” or 18” ruler attached along one 
side of my drawing board enables me to 
use an easy-to-handle triangle instead of a 
clumsy T square. And the markings on the 
ruler come in handy for making measure- 
ments or drawing parallel lines. Either of 
the two standard triangles may be placed 


used to draw angles—Frank Shore, NYC. 


Make-it-yourself flexible disk sander 


The valve-stem area from an old inner 
tube can make a small flexible sanding disk 
for your drill press or hand drill, Cut a 
circle of 2” to 24” diameter around the 
stem. To make sure the stem is centered, 
first rough-cut a larger circle, chuck the 
stem in a drill, and rotate it while hold- 
ing a pencil at the desired radius, Glue 
on an abrasive disk of the same size.—D. E. 
Burgderfer, Bend, Ore. 


ug 


what's new 


PHOTOGRAPHY 


New Dataguide— 
ready reference 
for the darkroom 


Darkroom problem solv- 
ers get a boost with the 
third edition of Kodak’s 
Master Darkroom Data- 
guide, Its 30 pages are 
packed with charts, tables, 
and hints. The inside cov- 
er is an 18-percent-gra 
card, for taking reflected-light readings with 
your exposure meter—especially useful for 
copying pictures or charts. A disk-type 
computer makes it easy to figure develop- 
ing time for different film-and-developer 
combinations—you can more consistently 
choose the contrast you want. Combina- 
tions other than Kodak's take figuring. 

A second calculator is actually two dials 
back to back, With one, you can determine 
the new exposure time when changing lens 
aperture or picture size. The other gives 
density readings. Use both together, and 
you can choose the correct exposure time 


and right grade paper for any negative. 

In the film section, there's data on ex- 
posure corrections for close-ups and time 
exposures longer than one second, and in- 
formation on selecting film developers. 

The paper section gives hints on selecting 
paper grades and surfaces, and computing 
exposures. The book also includes informa- 
tion on toners and safelights, 

The section on chemical preparations 
has data on the keeping properties and ca- 
pacities of solutions, proper replenishment 
and fixation, tests for hypo, and conversion 
tables. Price: $2.95. 


Zeiss camera has oversize viewfinder 


The moderate-price Contina 35mm camera has a 
large, bright viewfinder with a dotted-line frame for 
composing pictures. Parallax markers make it easier 
to frame a subject accurately at close ranges. For ex- 
treme close-ups, the Contameter rangefinder attach- 
ment can be used. $54. Carl Zeiss, Inc., NYC. 


150 poruar science SerTemseR 1963, 


Light meter with reading light 

The Bewi CdS light meter 
takes a wide range of readings on 
a single scale—no need to change 
from high to low range. Lamp 
on chain is reading light, $49.50. 
Burleigh Brooks, Englewood, N.J. 


NOW, from our Accident Division you get: 


$1,000 cash a month 


even for the rest of your life while hospitalized from any accident. 


No, this is not a misprint. You get an iron-clad guarantee which pays 
you at the rate of $1,000.00 CASH a month beginning the first day you are in 
@ hospital (other than a sanitarium, rest home or government hospital) from 
any accident. Even if you're so confined only one day, you still get $33.33, 


There are no gimmicks. There are No Exceptions, No Exclusions, No Limitations, 
no waiting periods, no ifs, ands or buts. 


And what's more ~~ — 
This plan is NON-CANCELLABLE and GUARANTEED RENEWABLE for Life. 
1. Use your policy as often as you need to—you own it, it can never be taken 
away as long as you pay your premium on time. Your premium can never 
be raised; your benefits can never be reduced. 


2, You are paid even though you have other insurance or compensation. You 
get CASH . . . use it for any purpose: pay bills, buy groceries, pay rent, eto. 
When you are hospitalized your everyday living expenses still go on, 

Help meet them with the TAX FREE cash this policy provides. 


THIS PLAN PAYS CASH WHILE YOU ARE HOSPITALIZED FOR ANY ACCIDENT, ANYWHERE, 
ANYTIME, TWENTY-FOUR HOURS A DAY. You DON'T have to be hurt in any 
particular kind of accident such as: Auto, Pedestrian, Bus, Traffic, 
Train, etc. ALL Accidents are covered. 


You get a full month's coverage for 25¢. Send no money. When you receive 
your policy, read it carefully. Only after you agree it does everything we 
claim, send in your quarter. This doesn't even cover our cost, but we'll 
gamble that you will continue at the low price of only $5.00 a month - ~ — 
just as thousands of others have done. Remember for each day you are in the 
hospital, you get $33.33. 


How can this policy be offered at such a low cost? The answer is 
Simple. You are buying directly from the company through the mail and the 
savings are passed on to you. No agent or salesman will call or bother you. 


Compare this with others. We welcome comparison because this policy pays 
from the first day, we can't pay any sooner; it pays forever, we can't 
pay any longer. Policy issued ages 1 through 80 to residents of the 
United States who can qualify. 


Don't wait until it's too late. Fill out the application and mail 
it today. There are no strings attached; you are under no obligation. 


Sincerely yours, 


OK Cathue 


NATIONAL BENEFIT LIFE INSURANCE CO. 
Insurance Center Bldg. 

330 S. Wells Street 

Chicago 6, Illinois 


SSEND NO MONEYNO AGENT WILL CALL—Just was? 
the attached postage paid cart. Your policy 

be tent insediately. \Spectal paysent 
Gavelope for sensing in 254 for your ist 
Sontn coverage will accospany the policy. 
‘Mo agent oF salesnan will call 


How a plastic wrapper keeps your shot right on target 
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Blast from new shotshell leaves: muzzle 
enclosed by protective polyethylene 


Blast f 
pellets 


I shotshell sh 
by barrel a 
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5° 
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from muzzle: 


Plastic collar starts 


to 


leaving pellets in a compact sroup, 


They take the scatter out of scatter guns: 


New Shotshells 
Turn Misses into Hits 


By Sid Latham 


to bag the limit the next time you 
go hunting, or up your score on the 
trap range? A tiny plastic wrapper 
side a new kind of shotgun shell may help 
you do just that. It’s all it takes to make the 
difference between a tight shot pattern that 
hits squarely on target and one that spreads 
out like a homeward-bound movie crowd 


on a Saturday night. The result: more hits. 

Plastic-wrapped shot is the bra hild of 
Winchester-Western, and the new shells go 
by the name of Mark 5. The shot pellets 
are wrapped with a clear, pliable, polyethy- 
lene collar that slips between the shot and 
the shell’s paper tube. The plastic acts like 
a lubricating buffer to protect the pellets 
from as they travel down the 
barrel. 


abrasion 


CONTINUED 


At 36” from muzzle: Collar comes off, but pel- 
lets stay tightly grouped, aren't strung out 


At 36”: Pronounced scatter shows up. Note how 
unevenly shaped pellets go skittering off from 


the main group. Strung-out shot means that 
fewer hit any one spot, as shown on next pay 


like those below. Photos were made by firing 
at a trip wire to snap shutter automatically. 


Why a short shot string means you're more likely to get a hit 


Good aim can be spoiled by a long shot string, 
as shown in sequence above. If pellets are 
Strung out ina long row, a fast bird can fly 
right through them without being severely in- 


abrasion 
s lead from the outer layer of pellets. 


In a conventional shotshell, 


distorts the shot, and air currents soon 
batter the flattened pellets out of their flight 
path, skittering them off like paper pie 
plates in a stiff wind, But the plastic- 
wrapped pellets, protected from 
abrasion, are held in a tightly 
packed group and stay on 
course. 

Do the Mark 5s really work? 
The Number One marksman 
and six more of the top 10 win- 
ners at the 1962 Grand American 
Handicap in Vandalia, Ohio, 
used Mark 5 shells, Since this 
event is the World Series of the 
shooting world, it’s good evi- 
dence that the plastic wrappers 
are doing their stuff. 

The new shotshells are an aid 
to all types of hunters and trap 
shooters because the lack of 
pellet abrasion keeps the shot 
flying true and the pattern more 
dense. But they also have a 
special advantage for duck 
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Cutaway sketch of new 
Mark 5 shell shows how 
plastic collar surrounds 
the shot at top. 


tad bal 


jured. In the new Mark 5 shells, the shot 


String is kept tightly bunched, as’ shown in 
sequence below. If aim is right, ‘target is struck 
down, 


by full blast of shot, knocking it 


hunters. Their “shot string”—the di 
that the shot is strung out in flight from the 
first, leading pellets to the last, trailing, 
ones—is about 10 percent shorter than con- 
ventional shotshell strings. 

moving bird can fly right through 
a long string of shot and only 
get nicked because the pellets 
are spread out. But the shorter 
shot string of the Mark 5s means 
the pellets are concentrated 
more closely together to make a 
hit more likely. The tight shot 
pattern also makes for clean 
humane kills with fewer crip- 
ples. States that now forbid 
the use of buckshot for deer 
hunting, in order to avoid crip- 
may even be induced to 
ge their laws in light of 
new shells’ ability to kill 
more cleanly. 

The new Mark 5s are avail- 
able in standard gauges from 12 
to 20 and in various types of 
buckshot, birdshot, and trap 
and skeet loads. an 


PHOTOGRAPHICALLY 
SPEAKING ors tute meme 


Coming up: electronic cameras and automatic focusing 

Electronics may revolutionize camera operation as swiftly as the 
photoelectric cell did when it started automation. 

In June, we reported the excitement stirred up by Canon’s new 
autofocus 35mm camera at this year’s big German Photokina. The 
camera displayed was only a prototype. 

The principle of electronic automatic focus- 
ing is not entirely new. Zeiss has been using 
electronic auto focusing for over two years to 
do lens testing. Its tester focuses within a split 
second by locating the point of maximum con- 
trast on a grating of black and white lines. 

Up to now even the so-called fully auto- 
matic cameras required manual focusing unless 
you were shooting with a simple fixed-focus 
camera. Now if the Canon works as it’s said 
to do, it will eliminate one of the last manual 
operations left to the photographer. 

Detailed technical data has not been given 
out; but there are some things we do know. 
The Canon autofocus mechanism includes two diodes, seven transistors, 
two micro-motors, and two relays. Both the focusing and taking lens 
are mounted together. When the shutter release is pressed, the micro- 
motor shifts the lensboard with both lenses. Beside the Canon 40mm 
{/2.8 taking lens, there's a relatively long 75mm £/2 mirror-type 
focusing lens of four elements. 

Light reflected from the subject is measured by the focusing as- 
sembly through a mirror-optical (catadioptic) system, which both re- 
flects and admits light. The view seen by the focusing lens appears as 
a rectangle in the center of the viewfinder. 

As the moving focusing system passes the point of highest subject 
contrast (maximum sharpness), it sends a peak pulse. The circuit am- 
plifies this pulse until it’s strong enough to actuate the switch and stop 
the micro-motor. The entire focusing operation takes only a second. 

Electronic shutters. There’s been a lot of research on electronically 
operated shutters for small cameras. Getting them to fit small cameras 
was a nice problem in miniaturization. Two Japanese companies, Ya- 
mato and Copal, have produced prototype electronic shutters. 

Big advantage of the electronic shutter system: Control range is con- 
siderably greater than that of conventional automatic cameras. It 
even reads flashbulb illumination during exposure. 

All of these systems use highly sensitive photoresistor cells to register 
light values. The amount of current getting through the cell depends 
on the light reaching it. When the light is bright, the resistance is low. 
When it is dim, resistance is high. 

The Yamato Camera Company has made prototype models of both 
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Zeiss lens checker focuses electronically. 


movie and still cameras that use their new Artronic shutters. It will 
soon be possible to have a movie camera with a shutter as variable 
as a still camera. In the Artronic system, shutter speeds extend over a 
wide continuous range. For stills, the controls are made to fit either 
focal-plane or leaf-type shutters. 

When you press the shutter release of an Artronic still camera, the 
circuit feeds a weak pulse to the photoresistor cell and a stronger one 
to a detector. The pulse getting through the photoresistor is compared 
with the stronger pulse to the detector to regulate the closing of a 
relay, which in turn closes the shutter. 

The movie shutter has a photoresistor cell and generator built into 
the system. Its unique feature: It automatically adjusts both aperture 
and shutter speeds. 

The shutter consists of two disks: one of aluminum with silver- 
coated printed circuit that functions as a coil; the other, a conventional 
shutter disk. The disks rotate simultaneously; the aluminum disk, 
moving between magnets, generates current, A photocell supplies resist- 
ance. In bright light, the resistance is low, 
braking the magnets and slowing the aluminum 
shutter disk to reduce the opening. In dim 
light, the disk is speeded up to catch up with 
the other disk and enlarge the opening. 

One shutter, the Copal, uses a photoresistor 
cell and condenser to set exposure speed. The 
amount of current getting through the cell 
controls the charging rate of the condenser. 
When the charge reaches a given level, excess 
current closes the shutter. 

In bright sunlight, with low resistance, the 
condenser charges more rapidly. In dim light, 
it takes longer to charge the condenser, which 
delays the closing of the shutter. 

The Canon autofocus camera and the Copal 
and Yamato shutters are still in the testing 
stage, but next month I'll report in depth on a 
new electronically controlled camera now being made by Polaroid. Its 
shutter operates by a combination of mechanical and electronic means. 


International color competition 


Eastman Kodak is sponsoring an international color competition 
open to both amateur and professional photographers. 

Their aim: to search out, for display at the New York World's Fair 
in 1964-65, outstanding color transparencies and prints taken with 
Kodak material. 

Entries must be either Kodachrome or Ektachrome transparencies or 
Kodacolor or Ektacolor prints. Exposures may have been made at any 
time. The theme: the world and its people. Subjects may include peo- 
ple; scenes and architecture; sports, hobbies, or what have you, 

A World's Fair bronze medal and certificate will be given for each 
entry accepted. For the 300 winning photographs, a silver medal and 
$100 will be awarded. Entry forms, available from any Kodak dealer, 
must accompany all pictures. 
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A man-size knob on the side winds the 
spring drive for 35 seconds of continuous 
shooting, and there’s a trigger-type shutter 

the lens. One fast 
movement rotates the film chamber at 
the rear 180 degrees (right) to expose 


release just beneath 


the other 8mm hi 


By Bob Hering 


OOKING for an inexpensive 8mm 
movie camera with simplified auto- 
matic controls? Then the compact 

Dualmatic 50 should interest you. You can 
load it with regular 8mm roll film, run off 
the first 25 feet and flip the chamber to 
shoot the second 25-foot 8mm_ width. 
There’s less chance of missed scenes or 
light-struck film. 

‘The camera uses the new supersensitive 
CdS exposure system, automatically meas- 
ures the light, and sets the correct exposure. 
Most of us leave such cameras on auto- 
matic control, but you can instantly change 
to manual control on the Dualmatic by 
moving a knurled selector knob. 

This is useful in difficult lighting situa- 


width of the film, 


PS PHOTOGRAPHY 


Dualmatic 
50- 


Shoots 50 
feet of film without 


rethreading 


tions—backlighting a subject, for example. 
You can move in close, note the reading, 
and move the selector knob until the man- 
ual-control needle points to the new f/num- 
ber. Then you back off and shoot. Since the 
reading is taken off the subject, the back- 
lighting doesn’t fool the meter. 

The single-frame feature lets you do 
animation work and get special effects. You 
can make title letters pop up and objects 
come to life. The fast £/1.8 Rosonar fixed- 
focus lens has a built-in type-A filter. 

The performance of the Sekonic Dual- 
matic 50 compares favorably with movie 
cameras costing considerably more than its 
modest $60 price tag. It's distributed by 
Sekonic, Inc., 460 Park Ave. South, NYC. 


Li) 


2 


Avoid balancing wheels a second time when 
you remove a tube tire from its rim to re- 
pair a flat. A small dab of paint on both 
rim and tire will provide a handy guide for 
lining up the tire at the correct spot on the 
rim when you replace it. 


TIRE VALVE 


Compression testing is easier with this tire 
valve brazed into a spark-plug shell. Set 
the cylinder at TDC between compression 
and power strokes. Blow in air at 50 to 
100 p.s.i. Escaping air at the carb intake 
or exhaust pipe pinpoints the bad valve. 
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Hints from the Model Garage 


jl s Zs 


Wee TAYE: 

A tough, resilient garage bumper can ca: 
be made from an old tire. off the tire 
beads first. Make about 10 or 12 slashes in 
the rims. Then nail a two-by-four to the 
garage studs at the level of your auto bum- 
per and nail the tire over it. 


An out-of-balance drive shaft scts up vi- 
brations that can sometimes be traced to 
a slight eccentricity or out-of-roundness in 
the shaft. To offset this, fit large hose 
clamps around the shaft, lining up the 
tightening screws on the light side. 


CONTINUED 


AC Spark Plugs stand up better 
bag oe all driving conditions 


gh alumina insulator provi jer heat Electrodes of Isovolt alloy resist wear. Center 
dissipation, resists cracking and chipping. trode is knurled for better sparking longer. 


ee 


Self-Cleaning Hot Tip heats foster to burn away: ——Metal-glass inner seal and pressure-tight cons 
fouling deposits, cools faster to resist engine-damy tion help nt combustion gas leakage, keep 
aging pre-ignition. heat range constant. 


No matter how or where you drive, AC 

Fire-Ring Spark Plugs stand up better be- 

cause they are built to deliver longer-lasting J 
peak power and performance under all i) 
joperating conditions. ACs help give you a 

big bonus in driving benefits, too—quicker 

starts, more power, smoother operation and 

better gasoline economy. AC’s unique com- . sowen 
bination of proven reliability and perform- x 

ance features is found in no other spark 

plug. Ask for AC Fire-Ring Spark Plugs 

next time you change. AC tare nus Bi tne nuCHONEEH BNBION OF CENEEAL MOTORS 
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More Hints from 
the Model Garage 


Light up the opening for your oil dipstick 
by taping a small penlight to the top of 
the stick, Then spot the opening with a 
few dabs of luminous paint. You'll not only 
save time and trouble finding the hole, 
but you'll have a spare flashlight handy. 


MAIN CAB 
Y 


To free a rear main-bearing seal, first re- 
move the bearing cap and drive a wood 
screw diagonally into the side of the seal, 
as shown. Then wind a wire around the 
screwhead and pull the seal out with pliers. 
The screw provides an anchor to pull on. 
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ys 
Ano SQUEEZE 
axe 


When the differential needs work, you may 
want to save the grease to replace late 
Using a plastic bag makes the job easy 
Give the top of the bag a twist to store 
¢ grease until your work is finished. 
Then squeeze the grease back in, as shown, 


To clean a car engine with degreaser so- 
lution, try applying it with a pump-type 
insecticide sprayer. The spray coats the 
engine with a fine, clinging film that gets 
into hard-to-reach crevices, It also saves 
waste from excessive dripping and runoff. 


SCRAPING ON DRIVEWAYS? This 
common annoyance, the result 
of soft springing, heavy weight 
and the longer, lower design of 
today’s cars, is eliminated when 


you install Monroe Super Load- 
Leveler® stabilizing units. Gone 
is the problem of scraping rear 
bumper or tailpipe on inclines. 


LOOK FOR THE YELLOW AND BLUE J 


MONROE AUTO EQUIPMENT COMPANY 
MONROE, MICHIGAN + In Canada, MONROE- 
ACME LTD., Toronto, Ontario * In Mexico, 


TAIL 
DRAGGING? 


SWAYING ON CURVES? Side 
sway is dangerous, throws pas- 
sengers from side to side, causes 
uneven tire wear. Give your 
car that sure-footed “sports car 


feel” with Monroe 
new Super Load- 
Levelers. Ask about 
the60-day spam free ride. 


MEX-PAR, Box 28154, Mexico City » World’: 
Largest Maker of Ride Control Products, 
cluding MONRO-MATIC® Shock Absorbers 


“BOTTOMING” ON BUMPS? End 
this danger with Super Load- 
Leveler stabilizing units. They 
prevent jarring jolts that can 
cause car damage and ‘injury. 
For a safer, more comfortable 
ride, have a set installed today 
where you have your car serv- 
iced, and enjoy a great new ride. 


[ MONROE DEMONSTRATOR BARREL 
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Gus Helpsa 
Homesick Car 


By Martin Bunn 


CC ADY to see you, Gus,” Stan called 
through the open office door of the 
Model Garage. 

“T have to go out on a call,” answered 
Gus Wilson, hanging up the phone. “But I 
guess it can wait a minute . 

He looked past his young assistant. Seeing 
who the customer was, he grinned. 

“A minute won't do for Daisy Allen,” 
Gus amended. “I'll leave her to you, Stan.” 

Stan groaned, “Not me, Boss . 

“Get with it,” insisted Gus, He let him- 
self out the back door as Stan trudged 
morosely back into the shop. 

“Mr. Wilson’s on a call. Can I do any- 
thing, Mrs. Allen?” Eyeing the '53 Ford six 
she had driven in, Stan remarked, “That 
isn’t your car, is it?” 

“No, it's my parents,” replied Daisy 
Allen. “I'm staying with them this month 
while my husband is on a business trip. 
They take it to a garage in Newtown, but 
I think it’s a nice change for a car to be 
taken to a different garage sometimes, don’t 
you?” 

“Yes, ma’am,” said Stan numbly. 

“Of course there’s nothing actually wrong 
with it-nothing you could fix. I told my 
father, but he’s old and doesn’t understand, 
and wants it looked at. I did want to go 
shopping, so I brought it here.” 

“Sure, Mrs. Allen. But what is—I mean, 
what's supposed to be wrong with it?” 
pleaded Stan. 

“Oh, it skips or misses. Like a naughty 
horse that doesn’t want to leave its stall. 
And for the same reason.” 

“T'll check it out,” promised Stan. “Please 
call back later.” 

Daisy Allen bobbed a hat strewn with 
improbable blossoms. “I will. But don’t do 
anything drastic to it, because it runs fine 
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once it’s a few miles away from home. 
Stan quietly ducked under the hood. 


Meanwhile, Gus, turning off onto Wayne 
Avenue, rolled along the paved side of the 
newly widened highway, noting that the 
other side was still under repair. Three 
miles farther on he swung into the gateway 
of a housing development for senior citizens 
and stopped in front of number 17. 

A woman came out, almost girlish in a 
shift house dress. She had silver hair and 
snappingly bright blue eyes. 

“I'm Mrs. Townsend. Mr. Townsend is 
asleep, and I'd rather not wake him. He 
didn’t want me to call you, Please come 
here.” 

She led the way to the attached garage 
and stood by as Gus raised the door, re- 
vealing a popular V-8 sedan. There was a 
strong odor of gasoline. 

“Smell it?” she asked. “It even gets into 
my kitchen, which is right alongside. I'm 
afraid to light the stove some mornings. 
Usually I open the garage to get rid of it, 
so when my husband gets up it’s not so 
strong. Sometimes I don’t smell it at all. 
But today it was so bad I left it shut and 
called you. My husband insists there's no gas 
leak in the car, but I think there must be.” 

“Does seem that way,” agreed Gus. 

The woman went into the house. Gus 
inspected the carburetor, fuel pump, sedi- 
ment bowl, and fuel lines. Everything was 
tight and dry. Whistling softly, he went 
behind the car, lay down, and shrugged 
himself under the gas tank. 

A dry film of road dust testified to its 
soundness—except at one end. Here a moist 
stain showed where gas had seeped around 
the comer of the tank and dripped to the 
floor. Gus felt up the curve of the filler pipe. 
It was slippery with fuel. He wiped it dry. 

After a minute or two, he checked it 


again. Only a faint trace had reappeared. 
Sliding out, he almo cked his head on 
the bumper as a voice startled him. 

“Didn't find anything, did you?” 

Rising, Gus's eyes traveled up a stocky 
little figure in shorts. Gray eyes under an 
egg-bald skull repeated the question. In 
one hand the little man cradled a large pipe, 
ile the other was knuckled over a lighter. 

“I wouldn't light that just now,” said 
Gus mildly. “Smell the gas?” 

Townsend sniffed. “Tell the truth, I 
don’t. Had a cold all week. But don’t tell 
my wife. She fusses.” He put pipe and 
lighter away, “Mean to say there is a leak?” 
“When did you last fill the tank?” 
‘Midnight, after the late shift at Mur- 
dock’s. Got a part-time job there. 

Gus nodded, “Looks like it's lost all it’s 


“Didn't find anything, 
did you?” asked the 
stocky little man. 


going to, so we won't di any. You see, 
that gas was cool when it went in. Then the 
car stood in this sun-heated garage. The gas 
had to expand. With the tank full, it had 
no place to go but out the edge of the filler 
cap, down the pipe, and onto the floor. 

“Even when you get gas daytimes, it 
comes from a cool underground tank. Fire 
departments get complaints every hot day 
about cars spilling gas because they're 
parked in the sun. Just don’t 
Leave some room for expansion.” 

Townsend nodded. “I should’ve thought 
of that myself. What do I owe you for 
setting me straight?” 

Gus told him. As Townsend handed over 
the price of a road call, he cocked h 
apologetically. “Would this cover 
advice about my power mowe: 


CONTINUED 165 


“According to Daisy Allen, we've got 
@ homesick Ford on our hani 


“Why, sure,” agreed Gus. 

“It’s a two-cycle rotary that worked fine 
last year. But it’s lost a lot of pep this sea- 
son. I had the carburetor cleaned, and put 
in new points and a plug. That didn’t help 
at all.” 

Townsend had pulled the machine out. 

“Don't start it,” said Gus, 


Pulling the cable off the spark plug, he 
tilted the machine enough to put a wrench 
on the nuts that held the exhaust pipe on 
the cylinder. 

Squeaking protest, they came off. Gently 
Gus wriggled the pipe free. The exposed 
exhaust port was rimmed with a thick black 
edging of carbon. 

“There's what mower owners usually 
skip when tuning up fuel and ignition sys- 
tems,” explained Gus. “That carbon de- 
posit cuts the size of the exhaust port way 
down. Back pressure then fights the en- 
gine, reducing power. Sometimes it causes 
pre-ignition and overheating. 

“Crank the engine over so that the piston 
is out of the way, and scrape out the car- 
bon. Take care not to scratch the opposite 
cylinder wall or nick the port edges, though. 
You'll find the old pep is back. I always 
yank off the plug cable first, because these 
one-lungers could start up when you pull 
the blade around by hand—and I need all 
my fingers.” 

“Me, too,” said Townsend. “I'm a ma: 
chinist. Thanks for both jobs of trouble- 
shooting. All I got to worry about now is 
telling my wife she was right.” 


On his return, Gus found Stan sweating 
from more than the day’s warmth. 
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“Got Mrs. Allen straightened out?” 

“Boss, I can’t even straighten myself out. 
She told me the engine misses, but not to 
fix it because it runs fine away from home. 
I locked up for five minutes to drive it 
around the block. No miss.” 

The telephone shrilled. 

“No, Mrs. Allen,” said Gus as soon as 
he could wedge a word into her chatter. 
“The car ran well when we test-drove it. 
Exactly when does it seem to miss?” 

“Only when we drive it away from the 
house, of course, After a few miles it knows 
who's master, and behaves. It just likes to 
stay in the garage.” 

“Mrs. Allen, you say it acts up only when 

you drive away? Not other times?” 

“OF course not. And it runs nicely all 
the way back, too, the way horses used to 
do when they knew they were going back to 
their stables at—” 

“Sorry, Mrs. Allen,” interrupted Gus in 
desperation. “Somebody at the pumps.” 

He hung up and went back to Stan. 

“According to Daisy Allen, we've got 
a homesick Ford on our hands.” 

Stan grinned fiendishly. “ 
mean about that dame, Boss?” 

“At least she has an open mind.” 

A hole in the head,” muttered 
Stan. “Look, Gus. Compression checks out 
good, Fuel pump ditto. The carburetor is 
new, and it’s the right one. Float level's 
okay, the choke works, ignition points are 
good and gapped right, spark is hot and 
regular, timing right on the button, plugs 
clean. Now what,” Stan demanded, “could 
I have missed?” 

“Whatever makes it miss when it’s headed 
away from the garage.” 

“Boss! You don’t believe that horse-to- 
its-stall flap?” 

Gus shrugged. 


ee what I 


“In trouble-shooting, you 
listen to every tip and then parlay your 
hunches. I had a man complain his car 
went clickety-clack only on Webster Ave- 
nue. Couldn't find a thing wrong, so I drove 
it there myself. Sure enough. It was an 
echo from a picket fence.” 

“Okay, I'll drive the car where she . . .” 

Stan fell silent, 

“Well, what're you waiting for?” 

“It's her folks’ car,” explained Stan. “I 
don’t know their name or address.” 

It was Gus’s turn to grin fiendishly. “Then 
you'll have to wait and drive there with 
her when she gets back.” 

“Oh no,” wailed Stan as Daisy Allen 
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In '64, as before, Duo-Glide stands out as motorcycling’s un- 


challenged leader. New Sportster H blends road running speed 
and maneuverability to let you ride in winning style, Over 
tough cross-country trails the ‘64 Sportster CH has the power 
and stability to get there first. 


much more for ’64 from 
HARLEY-DAVIDSON! 


The '64 Sprint is race-bred for running — in the 
drags or on the highway. In scrambles, trials, 
enduros, hillclimbs count on Sprint H to. bring 
home the trophies, Sprints are loaded with new 
features to give you a big edge on the road. 


Ride the new Topper H for a treatin fun and low- 
cost transportation. Or see the snappy new light- 

high-pleasure economy, 
Scat for thrill-packed off-highway action. 


Much more for ‘64... that’s what 
you'll find in the new '64's from Har- 
ley-Davidson. Eight great new models 
with more features, more zing, more 
2-wheel riding adventure than you've 
ever experienced. They're on display 
now in your Harley-Davidson dealer's 
showroom, where courteous treatment 
and efficient service are a byword. Even 
more for "64. . . more accessories, cloth- 
ing, performance options — styled to 
your taste, priced for your budget. Stop 
in today and sce, test-ride, select your 
new ‘64 Harley-Davidson. It's motor- 
cycling’s first and finest name... 


HARLEY-DAVIDSON MOTOR CO. 
MILWAUKEE 1, WISCONSIN 
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minced up the ramp. He put her in the car 
and came into the office. 

“They live in that development for re- 
tired people out Wayne Avenue. It'll take 
about half an hour, I guess.” 

“Wayne Avenue?” mused Gus. 
want to play one of my hunches?” 

“Sure do, Boss,” said Stan fervently. 

“Try Hickman Road first. If the trouble 
shows up there, come right back.” 

Ten minutes later, Stan retumed with 
the car and Mrs. Allen, voluble as ever. 
“, . . didn’t dream it would act that way 
anywhere else. My father is right. I do 
hope you can do something . . . of course, 
it could be just toompermaental « 

Gus emerged from the office, “There's 
a cup of coffee for you on my desk, Mrs. 
Allen. Want to sit there and relax?” 

With fluttery thanks, she went off. 

“Don't know how you guessed, Boss, 
but it bucked like a rodeo steer on that 
rough road, On pavement, it's smooth.” 

“Let's look for loose connections.” 

With the engine running, Gus and Stan 
checked every terminal on the battery, reg- 
ulator, coil, distributor, and ignition switch. 
All were tight. The switch itself was sound; 
wiggling the key in it caused no skip in the 
motor's idling beat. Then, together, Gus and 
Stan rocked the car violently side to side 
on its springs. 

The motor coughed a little but kept 
running. 

“It's flooding,” said Gus. Taking a drop- 
light and a hammer, he shone the light dh 
the glass bowl of the carburetor, then 
shorted out a plug with the hammer head. 
The engine, which had settled back to a 


“Stan, 


smooth idle, rocked as that cylinder cut out, 
then sputtered as before. Inside the bowl, 
Gus saw the float rattle from side to side. 

“See that? The float hinge in this new 
carburetor is too loose,” he told Stan. “On 
a rough road, the fuel level jumps all over. 
The engine floods, bucks, and the float gets 
shaken up even more.” 

“Got it, Gus,” said Stan with relief. 

Turning off the engine, he lowered the 
bowl and gently squeezed the eyes on the 
float hinge closer. With the float free to 
move up and down but not to shake side- 
ways, he replaced the bowl and again 
checked the float level. On Hickman Road, 
the car performed faultlessly. 


“Funny about her,” said Stan as Daisy 
Allen drove out. “She tries to tell you the 
facts, but you have to throw out the hokum 
to spot ‘em, Like that fap about the car 
bucking when it leaves home but running 
okay on the way bac! 
“That was no flap. 
“Aw, Boss. Don't give me that. I'm still 
trying to figure out how you knew the 
trouble w ul show on Hickman Road.” 
’s a rough dirt lane.” 
‘eah, but I remember that development 
ved streets, and Wayne Avenue is 
ne concrete road.” 
|, maybe. They've 
been widening it since,” said Gu he 
northbound lane is finished, so the car ran 
fine when headed home. But the south- 
bound lane—the one coming this way. 
all torn up. As Daisy Allen said, that car 
knew it every e it was leaving home. 
The bumps told it.” 


Maintenance shop 
travels with job 


These two 35-foot 
trailers move with 
road- soxstrastion 
crews, providing an 
allaweather shop. for 
repairs on lengthy 
but temporary jobs. 

They are set uj moet 
feet apart and bridged 
with a roof of steel 
strips b botted together 

the- trailers. 
There are drops for 
the open ends. The floor is a concrete slab. 
Guy F. Atkinson Co., South San Francisco, 
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uses the setup here on a two-year road 
contract in San Leandro, Calif. 


Who puts’em all together? 


Roofing, siding, lumber grades, inside trim, outside paint, heating and 
appliances . .. who has the experience and knowledge to help you plan 
and build or improve? 

Your local National Lumber & Building Materials Dealer. 

He is pledged to help you repair and remodel from roof to basement . . . 
guide you with plans, financing, if you plan to do the work yourself, or help 
you select a reliable contractor to carry out those Popular Science home im- 
provement ideas. 

Make your Lumber & Building Materials Dealer Your One-Stop Shop- 
ping Center for Home Improvement. 


National Lumber & Building Materials Dealer Association 
NLBMDA | {sai streets, N.W., Washington, D. C. 


Propuct Service Pace 
For the Reader 


A quick, easy way for you to keep posted on new information, new 
products to better your everyday living. 


As you read through this issue, you'll find numbers beneath select 
advertisements. 


If you want more information on any of the items or ideas in the 
advertisements, just circle the corresponding number on the cou- 
pon below ... and mail to the address on the coupon. 


Your request will be promptly processed! 


Get the latest information by using this coupon. 
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BEAT WOOD'S WORST ENEMY—MOISTURE 


You're set for 101 jobs 
with a Weldwood? 
Fix’n Finishes Shelf 


PANELS PULLING AWAY in an exterior door? Before 
you repaint, get at the cause—moisture. Sand to bare 
wood and brush on several coats of Woodlife®, the 
water-repellent preservative. Prevents warping, 
shrinking, swelling—rot and stain. Try it-you'll use 
it on all wood before trouble starts. 


Want more life out of wood? Get acquainted 
with Woodlife. Always keep a gallon on your 
Weldwood Fix’n Finishes Shelf, along with 
our Weldwood glues and wood finishes. Any 
wood project that deserves your time and 
attention deserves the protection of Woodlife. 
It repels water and moisture, prevents rot and 
decay, is an excellent base for paint. Send in 
the coupon for free folder. 


ADHESIVES - WOOD FINISHES 


PRESERVATIVES and WATER REPELLENTS 
| For FREE Literature, Circle 2 On Page 170 


job 
right. Use water-repellent P.A.R.® — it keeps the 
wood dry and beautifies it, too. Lets natural wood 
grain show. Available in a variety of colors. 


Send for FREE folder today! 


United States Plywood, Dept. PSM 9-63 
Protection Products Division 
2305 Superior Ave., Kalamazoo, Mich, 

1 


‘Send me copy of “Tips On Better Living With Wood." 


(Wircicveveneanasuen ext Zone.....State... 
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New tool for small shops: a metal-cutting nibbler 


It isn’t often that an industrial tool finds its way into home shops, 
but here’s one that just might. It's an electric-powered nibbler, 
shown at left, that makes straight or curved cuts in sheet metal as 
easily as a saber saw zips through wood. The people at 
Skil Corp. in Chicago patterned it after industrial models 
except for one thing: Its price—$64.95—is intended to 
make it a practical buy for small-shop use. 

The tool's eccentric drive is like a saber saw’s except 
that it moves a carbide punch, instead of a blade, up and 
down. Because it punches rather than shears, you get 
clean cuts without mangled edges. While maximum 
recommended cutting thickness is 18 gauge in steel, we 
found this to be on the conservative side. The nibbler 
actually breezes through aluminum, brass, and mild steel 
up to 1/16” thick with no back talk. Because the punch 
takes a fixed number of bites per minute, there’s no slow- 
down on thicker metals—the cutting rate remains the same. 
We made repeated tests on various thicknesses and al- 
ways clocked the same result—18 seconds per foot, This 
figures out to a whopping 40” per minute. 


Looking for scrap metal? Here’s good news 


If you've had trouble finding steel, aluminum, and brass 
for metalworking projects, you can now buy them in kit form from 
American Edelstaal, Inc., 350 Broadway, NYC. The kits include 
assorted sizes of rod and bar stock from 4” to 1” in all three metals. 
Prices range from for the steel kit to $3.95 for brass. 


New job for epoxy: Now you can straighten a warped board 


I] Taking the warp out of a piece of fine 
| furniture, such as a table leaf, used to call ‘ 
for elaborate steam-bending equipment— 1 
with not always successful results. Now 
modern epoxies make possible this simpler | 
trick: 

Make a series of blind, parallel saw cuts 
on the underside, sawing with the grain 
about two-thirds through. Start and stop 
the cuts just shy of the board’s ends so they 
won't show. Next, clamp the board flat and 
fill the cuts with epoxy filler. Depending 
on the direction of the warp, the cuts will 
open up or squeeze together. Either way, 
the epoxy holds them in their new position, 
and out comes a permanently flat board. 


KERFS FILLED WITH EPOXY 
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How to pick the right glue for every job 


WWELDWOQp. 


Weidwood 

EPOXY GLUE 

‘Weldwood" 
CONTACT CEMENT} «/ 


uci] | | 
utara] | |v 
we] | 


Weldwood? Weldwood 
Epoxy Glue 
nd a 


Waterproot Resorcinol Glue 


nd powder, eat: 
4, Chomp. Sets 
rs 100% woter- 


FREE. Get the Weldwood Glue Gui 
in full color on heavy stock—Full 
8", easy to read. Put 

wall for easy reference. 


ADHESIVES 


*roclucts of United States Plywood 1 
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what’s new 


TOOLS 


Cross Hairs 
“Sight” New 
Metal Punch 


Lining up this unusual 
center punch for accurate 
marking of holes in metal 
is like sighting a rifle. It 
has a magnifying viewer 
with cross hairs that fits 
into the top. You line 
up the mark you want 
punched with the cross 
hairs, as at left. Then you remove the 
magnifier, slip in a conventional punch, 
and give it a tap. The punch is said to be 
dead true within .002”, The punch holder 


Inflated wheels grind with belts 

This bench grinder uses inflated wheels 
with slip-on belts to do the work of hard 
grinding wheels. Advantages: The flexible 
wheels are safe and take many types of 


interchangeable belts. Prices: $99.50 for 
a %hp., two-wheel model; $59.50 for a 
%-hp., single-wheel model. Nu-Matie Grind- 
ers, Inc., 875 E. 140 St. Cleveland. 


| Hammer “holster” 
4 clips to your belt 
The Weyerhaeuser 
lumber people have 
come up with a wire 
holster that holds a 
hammer neatly by 
your side, ready for 
use. You can get one 
for 50 cents at local 
dealers or from Wey- 
erhaeuser Co., Box B- 
196, Tacoma, Wash. 
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has a magnetic base so it stays put during 
the operation. Price is $11.10 from Sprayon 
Products, Inc., 26300 Fargo Ave., Bedford 
Heights, Ohio. 


Three-speed saw has three spindles 

Three separate spindles give you a choice 
of three different motor speeds on this new 
Shopmate radial saw. There's 3,450 r.p.m. 
for grinding, buffing, and drilling; 5,000 
r.p.m. for sawing, dadoing, and molding; 
and 10,000 r.p.m. for routing and shaping. 
$189.50, Portable Electric Tools, 1200 E. 
State St., Geneva, Il. 


Makes 
soldering 
a cinch! 


Weller: Dual Heat Soldering Gun 


There's no tool like a Weller Dual Heat Gun for quick, 
easy soldering and scores of household repairs. Pull 
the trigger—tip heats instantly and spotlight illuminates 
work. 2 trigger positions give you a choice of two tip 
temperatures. You can switch instantly to the heat best 
suited for the job, And by using high heat only when 
necessary, you prolong tip life. 


Tip is made of copper for superior heat transfer and 
premium-plated for rigidity and long life. Accessory tips 


h< ‘ XX 
eee | 
Senicneaanies ‘Sian netnacomn 


‘Assures noise-free connections. 
Use low heat when soldering 
near sensitive components, high 
hheat for chassis connections. 


Enables you to do many appl 
ance and electrical repave jobs 
yourself. Also useful for many 
different crafts and hobbies. 


are available for heat sealing, cutting and smoothing. 


Over 5 million Weller guns have been sold. They're used 
by professional servicemen and homecrafters the world 
over. All Weller guns are UL approved and guaranteed 
one year against defects in material and workmanship. 


Weller dual heat guns are available in many models 
with wattage ratings to suit your needs. They are also 
supplied in plastic case kits that include accessories, 


2 


fF 
mm “= 


Does more than soldering. 
With cutting and smoothing tips 
you can cut plastic tile, repair 
plastic toys, seal plastic bags, 
repair furniture dents, etc, 


Monds metal. Whether patch 
ing holes, seating seams or 

ing metal parts, your Weller gun 
will pay for itself on scores of 
‘repair jobs around your home. 


WELLER ELECTRIC CORP., 601 STONE’S CROSSING ROAD, EASTON, PA. 
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what's new 


ELECTRONICS 


Now They've Built a 
Better Transformer 


RST major redesign of the variable 

transformer in 25 years is the claim 
made for the new General Electric VOLT- 
PAC. 

New units are available 
in 120-volt or 240-volt 
ratings with current capa- 
city ranging from 2 to 65 
amperes, A unique heat- 
sink ring dissipates heat 
along a gold-plated brush 
track, The new design is 
said to give 100 percent 
greater overload capacity. 


Portable phono runs on flashlight cells 

More than 250 playing hours on just six 
flashlight batteries is claimed for this fully 
transistorized, four-speed phonograph. The 
new Mercury Compact weighs only eight 
pounds and is carried like an attaché ca 
It plays 7”, 10”, and 12” records. Pric 
$59.95. Mercury Phonographs, 35 East 
Wacker Drive, Chicago 1. 


Tester checks circuit continuity 
Originally developed to speed production 
of complex electronic equipment in industry, 
the Pro-Glo circuit tester is now available 
to the general public at retail. Tester has 
self-contained battery and lamp. Price: 
$1.30. AMF, Box 929, Alexandria, Va. 
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Remote-control on-off switch 

This electronic remote-control system will 
let you operate any lamp or appliance from 
anywhere in the house. Simply plug the 
transmitter and receiver units into any wall 
outlets. No other connecting wires are 
needed. The Atomaid sells for $59.95, Avail- 
able from Gentronics, 3224 Sixteenth Ave. 
West, Seattle 99. 
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WASTEPAPER BASKETS 


Corner posts and “H" 


REYNOLDS joining. 
ALUMINUM 


CORNER POSTS 


see why. Each corner post 


panel joining. 


HI-FI SPEAKER 
ENCLOSURES 


LANTERNS 
AND OTHER 
CRAFTS 
PROJECTS 


The team that makes panel joining accurate, 


extensions. 


Whether you go for down-to-earth con- 
struction jobs about the house, or sophisti- 
cated cabinetwork and furniture building, 
these newest members of the Reynolds 
“Do-It-Yourself” Aluminum line are real 
time savers. They're 8’ lengths of hand- 
somely-finished, enduring metal, shaped 
to take all the fuss and bother out of panel 


Examine their cross-sections and you'll 


provides two 


deep pockets set accurately at right angles. 
Slip panels into the slots and even if you've 
strayed on edge-cut measurements you 
can shift parts around until everything is 
firm and square. Reynolds matching “H” 
extrusions offer similar pockets placed 
back-to-back for strong and sightly in-line 
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SCREENS AND ROOM DIVIDERS E 


NED 


handsome—and easy 


The right jig saw and drill. Black & Decker 
—Number | in the power tool business— 
offers the finest jig saws and drills you can 
buy for cutting corner posts and “H” ex- 
trusion parts and driving holes for anchor- 
ing screws and bolts. Admittedly, alumi- 
num is a cooperative metal, so much so 
that with inferior power tools holes may 
wander, or cuts go astray. It won't happen 
with B&D's precision-made and comfort- 
able-to-the-hand drills and jig saws. You 
have a choice of models in both toolsk— 
Utility, Deluxe, or Professional. And 
when you pick your jig saw you'll be get- 
ting the right tool, too, for running off 
plain and fancy cuts in the panels you set 
between the aluminum members...... 
wood, plywood, hardboard, perforated 
board, composition board, plastic—or you 
name the material. 


io 
“HH” EXTRUSIONS 


WALL 
PANELING 


BLACK & DECKER 
JIG SAW 


BLACK & DECKER 
Ya" DRILL 


CORNER POSTS FOR 
%", Ya", AND 34” PANELS 


"Hl" EXTRUSIONS FOR 


4”, Ya", AND 34” PANELS 


OVER ALL LENGTH OR WIDTH 
LENGTH OR WIDTH OF PANEL = ———-1' xX 


Dimensioning and cutting corner posts, “H’ 


Corner post measurements. Reynolds 
Aluminum corner posts come in sizes to 
accommodate the three most popular con- 
struction panel thicknesses (4”, 4” and 
%"). All members are 8’ long—allowing 
uninterrupted joints, where needed, for 
standard-length plywood and hardboard 
sheets. 

Because corner posts will determine the 
outside measurements of projects, it’s gen- 
erally best to cut them first. That way 
they'll offer a visual aid, if you have any 
doubts about panel sizing later. Plot your 


CORNER 
POST FOR 


LENGTH DEDUCT 


2X, OR 


Ya" PANELS | 48 | 4 
Ye" PANELS | oe | 
uv ranes | 7” | 1a" | 


work for minimum wastage. Often one 
combination of parts can just be squeezed 
from an 8’ length, while another will leave 
much unusable stock. Make cuts with your 
Black & Decker jig saw, using a No. U- 
1354 non-ferrous metal cutting‘ blade. 
Ease it through the aluminum at moderate 
speed and there'll be practically no bur- 
ring. Where necessary, dress cuts with a 
fine-toothed file. 

Remember that panels to be edged with 
corner posts are not cut to over all project 
length or width, but only for seating in the 
pockets between flanges, This is shown in 
the drawing above. Consult the chart at 
left for the exact amount to be deducted. 


extrusion measurements. Reynolds 
8’ “H” extrusions, too, are available for 
%”, ¥2”, and %4” paneling. When dimen- 
sioning projects, allow 46” for the thickness 
of the web that separates the “H” flanges. 


{| REMOVE ONE FLANGE 
| OF “H” EXTRUSION to 


45° JIG 
SAW CUT 


pong 


extrusions and panels 


Butt joints. Simple and sightly, these are 
* made with right-angle cuts. Usual practice 
is to cut uprights to over all heights and fit 
horizontals between them. Use a metal 
square to accurately guide the shoe plate 
of your Black & Decker jig saw across cor- 
ner post and “H” extrusion flanges. 


Miter joints. Here’s an even more attrac- 
tive way to form outside corners, and to 
frame openings for built-ins. When the 
former call for a three-way joint, make 
two 45° cuts across each corner post to a 
common apex. A simple miter guide 
formed from “H” extrusion stock provides 
a leading edge to ease your Black & Decker 
jig saw into the work at just the right angle, 


Cutting and sanding panels. It’s a great 
feeling to grasp the handle of a firmly- 
balanced Black & Decker circular saw, 
squeeze on the trigger, and zip through 
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panel sheets effortlessly, safely, and ac- 
curately. B&D makes five models, each 
a top performer in its class. The most 
modestly priced—the 642” Utility Saw— 
has enduring power far beyond the de- 
mands of paneling projects, As proof: It 
cuts through stock up to 2%” deep with 
ease. And don’t forget those other B&D 
panel-working tools—husky finishing 
sanders that put a satiny finish on wood 
you've dressed down yourself, 


BLACK & DECKER 
UTILITY 
SANDER 


BLACK & DECKER 
612" UTILITY SAW 


ATTACHMENT 
FOR FAST 
ASSEMBLY 


ALUMINUM BOLT-AND- 
NUT ASSEMBLY 


LEG PAD 


SPOTTING 
HOLES 


Anchoring panels 
is a breeze 


Using tapping screws. Drill 4” holes 8” 
to 12” center-to-center through the inside 
flanges of corner posts, or the least ex- 
posed sides of “H” extrusions. Then insert 
panels to the right depth for desired meas- 
urements, and drive aluminum tapping 
screws. Use %” screws for 4” panels, first 
filing off tips about 2”. With 42” and %4” 
panels use 2” screws. For fastest assem- 
bly, attach a B&D screw driving attach- 
ment to your Black & Decker electric drill. 


Bolt and nut assemblies. Planning to 
build an “occasional” room divider, a 
knock-down sandbox, or a summertime- 
only pool-side cabana? Reynolds corner 
posts and “H” extrusions are the ideal in- 
tercouples for such store-away projects. 
Position panels between flanges and drill 
holes straight through assemblies for No. 
10-24 aluminum bolts. Crank on alumi- 
num nuts and everything's locked in place 
until the time comes for easy dismantling. 


Leg pads. When corner posts are used as 
legs, insert small pieces of hardwood be- 
tween flange ends to form pads. Secure 
with aluminum tapping screws. 


Jig speeds hole spotting. For quick and 
accurate corner post and “H” extrusion 
drilling, chuck a %” bit in your Black & 
Decker drill and bore two holes the de- 
sired spacing apart in a short piece of 
nolds Aluminum angle. Butt this 
against flange angles and drill through the 
holes into the work stock, Then advance 
the jig one hole at a time, using a nail as 
a follow-up spacing pin. 


HEAD 
BOARD 
CABINET 


Finishing tips 
Painting and antiquing. Unless you use 
pre-finished paneling, it’s best to dis- 
assemble parts for finishing. Don’t over- 
look the potentials of your Black & Decker 
drill. A paint-mixing attachment chucked 
to its business end will save time on that 
chore, And a lamb’s-wool polishing bon- 
net slipped over a rubber backup disk is 
fine for applying wax finishes. Because all 
faces of corner posts and “H” extrusions 
are finished to a high luster, they need no 
further treatment. For antiquing, apply 


4 
bronze enamel, then burnt umber wiped 
from fluting edges before it dries. 


Booklets you'll want 


Reynolds Metals offers three exciting 
Do-It-Yourself project booklets: “Bright 
Ideas,” “Home Improvements Made 
Easy,” and “Outdoor Projects,” at 10¢ 
each. Address is Reynolds Metals Bldg., 
Richmond 18, Va. Black & Decker's big 
power tool catalog is free. Or enclose 25¢ 
for B&D's 182-page, fact-packed “How to 
Choose and Use Power Tools.” Address: 
Black & Decker, Towson 4, Md. 


CAUTION 


The instructions in this booklet ap- 
ply only to Reynolds Do-It-Yourself 


Aluminum—other aluminums might 
be harder and damage your hand 
and power tools. 
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U-136 64" UTILITY SAW—UNDER $50 


Assembling Furniture and 
Partition Panels the Modern Way 


AMERICA'S 
Ei MOST COMPLETE 
HOME and SHOP 
CATALOG 
— Pa eh I 


1222 MONEY MAKING - MONEY SAVING 12EA A 
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Leg TODAY! 


t easy to discover 
’s finest collection of 


ing pages of fun and profit 
with more than a thousand 
money-making, gift and fun 
ideas for yourself or resale 
to friends. 


SOMETHING “~~ 
FOR EVERYONE... Yes! Thousands already “keep 


This giant, 112-page catalog is overflowing ‘Tandy handy” and shop by mall 
with amazing ideas for all ages. Learn crea- from this giant library of easy-to- 
tivity through application of leather andwood. make projects. And if you like 
Entire families work together with pride. Turn to work with your hands you 
the leatherwork kits into undreamed of spare- Shouldn’t be without the Tandy 
: hat P Catalog. This value-packed guide 
time profits, beautiful gifts or items you'll be 5. FREE from the world’s leather, 
proud to keep. Tandy’s catalog is brimming work leaders. A big addition to 
with low-cost supplies. any home or shop. 


120 Retail Stores Nationwide for Fast Dependable Service 
ANDY LEA R Co. Words Largest Craft House 
P. 0. BOX 791-XM FORT WORTH, TEXAS A DIVISION OF THE TANDY CORPORATION 
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What 
Did They Do 
Wrong? 


a fisherman in a boat about 60 yards 
away saw the boy stand up in the bow of 
a small boat to throw out an anchor, He 
was suddenly jerked overboard as the an- 
chor line caught on his foot. Another boy 
dove in to rescue him. Both drowned. 


Here’s what: 

Both boys were excellent swimmers, but 
with the weight of the anchor dragging him 
down, the first lad apparently exhausted 
himself trying to reach the surface. When 
the second boy got to him, he was either 
trapped in the drowning boy’s grasp or died 
while attempting to free the boy's foot 
from the line. 

‘Anchor lines should be kept neatly coiled, 
and anchor or mooring lines should never 
be cast with excess line underfoot. At best, 
you risk a bad rope burn. Second 
boy stood up to cast the anchor. Had he 
been seated, it’s unlikely that he could have 
been pulled overboard by the weight of the 
anchor. Third, the natural inclination is to 
heave an anchor some distance from the 
boat, Good seamanship requires that it 
merely be dropped. Finally, the second boy 
probably could have raised his friend by 
hauling on the line. But few people choose 
the wisest course in an emergency. 
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Tricky way to divide a drawer in two 

You can divide a drawer in half with- 
out ni screws, or brackets. Guess 
how? A partition fitted diagonally be- 
tween two corners will divide the drawer 
exactly in two and be self-securing. It 
lifts out for easy cleaning, too.—William 
Swallow, Brooklyn, N.Y. 


PPPOld nailholes in corrugated metal 
roofing can be plugged with this trick 
I picked up from a Montana rancher. 
Pound lead BB shot into the holes, The 
soft lead conforms to the holes and makes 
a tight fit. A dab of roofing cement over 
each plug makes the seal watertight. 
—John Krill, North Lima, Ohio. 


Put power tools on a pair of wheels 
If your tool stands aren't fitted with 


casters, here's how you can turn them 
into mobile rigs by adding only two 
wheels. Weld a pair of large casters at 
right angles to the legs on one side. 
They should touch the floor but carry 
no weight. The tool can then be rolled, 
wheelbarrow style, yet be stable in use. 
Add diagonal braces of %” rod as shown, 
and protect the wheels during welding 
with asbestos putty.—Ernest Mutch, 
Prince Edward Island, Canada. 


People who live in green houses 
shouldn’t use anything but 
Dutch Boy Latex House Paint. 


And that goes for people who live in blue houses. And red houses. And 
houses in light. delicate colors like beige. or off-white. Why? Because Dutch 
Boy Latex House Paint holds its color. Stays fresh and bright. 

The reason is this. 


Dutch Boy Latex House Paint is made with exclusive 100% pure acrylic 
resins and permanent, light-proof pigments. And that means you get a paint 
job that's incredibly resistant to the three main causes of damage to paint. 
Moisture. Oxidization. And sunlight. Add this to the fact that, with this ex- 
clusive formulation, there's no chalking to mask the color and it’s easy to 
see why Dutch Boy Latex House Paint really retains its color. In fact, it does 
it so well you can even come back and touch up years later and not see the 
difference. 


Think what this means in maintenance. To keep your house looking good 
all the time you simply touch up the worn spots when they need it. In other 
words, you may never have to paint your whole house at one time again. 
And color retention isn’t all you get from this remarkable paint. Being latex, 
it brushes on more easily. Covers almost any surface—wood, stucco, even 
galvanized iron. You can stop when you like, start where you like, because 
it doesn't show lapmarks. It's quicker drying. too. You get a weathertight, 
bug-free coat in just a couple of hours. Brushes, equipment and people all 
clean up with soapy water. 

Want to know more? 

Call your Dutch Boy dealer. He has thirty new 1963 colors in stock right 
now. You'll find him in the Yellow Pages. 


‘A product of National Lead Company. 


For FREE Literature, Circle 6 On Page 170 


Jim Roe Tests the 

continued 
fuel costs and its versatility as a trolling 
motor. 

But she'll go! We had two Homelites tied 
to the stern of a small Powercat at Boynton. 
We slogged out the rolling Boynton Inlet 
and headed toward Europe with both throt- 
tles way forward, As we caromed from 
wave top to wave top, the motors passed 
the ultimate speed test: My teen-age son 
Jim was completely happy! 

Dependability is another feature. The 
motors we used on several different boats 
at Boynton were the test motors that had 
been putting in eight hours a day at full 
throttle up and down the Intracoastal 
Waterway and out in the open ocean, They 
showed no signs of their hard work, 

The Greenwich, Conn., police department 
operated a couple of Homelites in harbor 
patrols all summer last year. They used 
only one set of spark plugs—even with the 
considerable patroling at idling speed, fol- 
lowed by swift runs to answer calls. 

But you're probably about to say: “Look, 
isn't there any bad news? No machinery 
is that perfect.” 

And you're right. There are some dis- 
advantages, One of them is weight. Though 
the Homelite has been on a fairly success- 
ful diet, it still weighs in at about the same 
for 55-hp. as some two-cycle motors do for 
75. This is one reason why four-cycles never 
got off the ground when they were tried 
earlier—no one had ever used high-horse- 
power heavyweight motors. The idea of 
hanging 500 pounds of motor on the tran- 
som of a boat just hadn’t occurred to any- 
one as a practice with much future. 

Another drawback is first cost. Just as the 
55-hp. Homelite weighs about as much as 
many 75s, it also costs almost as much, 
But look what you get for your money. 

There are a lot of built-in features that 
are appropriate to the cost and weight of 
the motor, and work well. Every motor is 
equipped with a built-in alternator. It has 
dual carburetors with fixed high-speed jets. 
The exhaust is always discharged under- 
water, even while idling. The reverse lock 
lets you throw the motor into reverse with- 
out danger of it kicking up, but is impact- 
loaded to release instantly if you hit some- 
thing solid while moving forward. 

Oil-pressure system. Lubrication is han- 
dled by a high-pressure system operating 
from the two-quart oil sump. Oil (#30 
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lomelite 
Tce from page 139) 


4Cycle 


for summer conditions) is distributed to all 
bearings through internal passages. Since 
this separate pressurized oil system is one 
of the major differences in this engine, I 
took particular pains to dig out the dope 
on just how it works. Here goes: A sump 
in the lower leg stores the oil until it is ready 
to be used. A positive-displacement gear- 
type pump draws it up from the sump and 
forces it through special tubes cast into the 
crankcase. Next stop is the oil filter, an 
inexpensive throwaway type. (A pressure- 
regulator relief valve on the engine side of 
the filter maintains constant pressure for 
proper lubrication at any engine speed.) 
From the filter, the oil passes through drilled 
holes directly to the main and connecting- 
rod bearings, and is thrown off these points 
to lubricate cylinder walls and wrist-pin 
bearings. At the same time, it is fed into 
the hollow tower shaft, lubricating the 
tower-shaft bearings. Next it enters a pas- 
sage in the center of the camshaft. Holes 
in the camshaft journal allow oil to be fed 
directly to the bearing. Finally it returns to 
the sump to start the whole thing over 
again. The oil-pressure switch is connected 
to the safety warning horn and light on the 
remote-control box. 

Handy control system. A lot of good 
thinking has gone into the control system. 
Standard is a single-lever unit with lots of 
built-ins. The starting key is built into the 
rear of the unit, eliminating separate wiring 
and mounting on the dash. All I had to do 
to fire up was set the warmup lever, turn 
the key, and push it in a bit to actuate the 
Man-u-Matic choke system. This warmup 
lever can be set for hot or cold conditions— 
the punch-key choke then supplies just the 
right air-gas mixture. Another built-in in the 
control unit is an audio-visual alarm. If the 
motor overheats or the oil pressure drops, 
a red light flashes, and a hom beeps. 

Homelites are now available throughout 
the country. They were first introduced in 
the Florida area in 1961, so some owners 
are now using them for the third season. 
In 1962 the motor was offered to boatmen 
in the New York area and in the Pacific 
Northwest. This past spring, distribution 
was made general over the country. 

So now, if you want to make your own 
test of the automotive-type engine that you 
hang in the back of a boat, it's ready and 
waiting, a8 


FOUR FINE STANLEY TOOLS 
From “The Tool Box of The World” 


ANTI-RUST 


MITRE CORNER CLAMP—Perfect tool for picture 1] IL 
frame joints and screens. Clamps securely to 

fully expose both side: tos 

cessful 90° joining wit 


MOLDING CHISEL — Extra tough for those 1001 
household jobs — removing moldings, boards 
and siding: opening crates; raising jammed 
windows; prying out rusted nails, No. H 44 


ANTLAUST OIL — Uneacated sory or storage a uy 
- it = ae 


jal rustproofing formula used for years 
te the'Staniey Tools 


WOODWORKER'S VISE —Take it to the work; 
not the work to it! Clamps on most anything — 
workbench, table, saw horse or stairs. Holds 

ems like doors and storm sash. Weighs 
inds. No, 7 


SPRAY 


See erat oH Lo 
0, pun a wei 


See these at better stores everywhere. 
STANLEY — THE TOOL BOX OF THE WORLD 


THE 


| 


| WORKS ° 


| NEW BRITAIN, CONNECTICUT 


Plastics, the Big Idea in Remodeling 


example. Prices run about 35 to 50 cents 
for the fiberboard system, uninstalled; 
higher for the plastic-panel system. 

Floors. Three new developments, all in- 
volving plastics, have broken into the mar- 
ket this year. First (by Stylon) is a 12”- 
by-12” tile, composed of 1”-square ceramic 
tiles grouted and underlaid with vinyl. In- 
stall it with mastic, as you would a resilient 
tile. About $1 a square foot. A second 
entry (by Armstrong and American Bilt- 
rite) is made of Hypalon, and is said to 
have wearing qualities superior to vinyl. 
These will cost you up to $2 a square 
foot, installed. The third (by Weirmar) is 
made up of marble chips set in plastic, 
and is also installed with adhesive, From 
$1.25 to $2.25 a square foot. 

Walls. You can install walnut paneling 
for less today. At about 23 cents a square 
foot, the new plastic-coated hardboards 
offer a wide range of wood tones, One 
firm (Evans Products) has even produced 
a textured hardboard that not only looks 
like wood, but feels like wood. Newest 
type: a higher-priced panel of flakeboard 
with a lamination of melamine (Formica). 

Room dividers. Take a trip to your build- 
ing-materials dealer and look over the new 
crop of aluminum, hardboard, and_ plastic 
dividers. There’s quite a selection. Cost: as 
low as $12 for a 26”-by-96” unit. 

Manufacturers who make the products: 

PVC Siding. Monsanto Chemical Co., 800 
N. Lindbergh Blvd., St. Louis 66; Mastic 
Corp., South Bend, Ind.; Dura-Lok Div., 
Acorn Chemical Co., 8203 Franklin Blvd., 
Cleveland. 

Plywood siding—plastic-finished. U.S. 
Plywood Corp., 55 W. 44 St. NYC 
Georgia-Pacific Corp., Portland, Ore. 

‘Aluminum siding—plastic finished. Als- 
co, 225 S, Forge, Box 270, Akron 8, Ohio. 

Hardboard siding—plastic finished. Ma- 
sonite Corp., 29 N. Wacker Dr., Chicago 6. 

Tedlar-coated acrylic panels. Filon Corp., 
833 N. Van Ness Ave., Hawthorne, Calif.; 
Structoglas, 11710 Shaker Blvd., Cleveland. 

Vinyl step-down panels. Barrett Div., 
Allied Chemical Co., 40 Rector St., NYC 6. 

Alkyd-aluminum paint. Sapolin 
Paints, Inc., 205 E. 42 St., NYC 17. 

Vinyl surfaced gypsum board. National 
Gypsum Co., Buffalo 2, N.Y. 

Vinyl sash window. Malta Mfg. Co., 120 
Mill St., Gahanna, Ohio, 


184 PoPULAR SCIENCE SEPTEMBER 1963 


Plastic window sill. Woodall Industries, 
Inc., 3502 Oakton St. Skokie, Ill. 

Epoxy basement sealer. Boyle-Midway, 
Inc., 22 E. 40 St., NYC. 

Glass block. Pittsburgh-Corning Corp., 
1 Gateway Center, Pittsburgh 22. 

Plastic ceiling systems. Medart Engineer- 
ing & Equipment Co., 1211 Hadley St., 
St. Louis 6; Emerson Electric Mfg. Co., 
8100 Florissant Ave., St. Louis 36; Filon 
Corp., 333 N. Van Ness Ave., Hawthome, 
Calif; Arterest Products Co., 255 W. 
79 St., Chicago 20; Alsynite, White Plains, 
N.Y.; Sears, Roebuck, Chicago 7; Dow 
Chemical Co., Midland, Mich, 

Fiberboard ceiling systems. Celotex 
Corp., 120 S. LaSalle St., Chicago 3; Arm- 
strong Cork Co., Lancaster, Repco, 
Inc., 1067 E. Grand St., Elizabeth, N.J. 

Floors. (Ceramic in vinyl) Stylon Corp., 
Milford, Mass.; (Hypalon) Armstrong Cork 
Co., Lancaster, Pa.; American Biltrite Rub- 
ber Co., Trenton, N.J.; (marble in plastic) 
Weirmar, 1154 Hanna Bldg., Cleveland 15. 

Room dividers. Panelboard Mfg. Co., 
222 Pacific St., Newark 14, N.J.; Meta- 
Mold Aluminum Co., Cedarburgh, Wis, 

Walls. (Textured hardboard) Evans 
Products Co., Corvallis, Ore.; (melamine 
panel) Formica Co., Cincinnati 32. i ll 
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Pushbutton track worker 


Multiple vibrating feet on the rail car 


above pack ballast around tracks and ties 
so firmly that it resembles a mosaic floor. 
The diesel-driven tamy rape made by Jack- 
son Vibrators of Ludington, Mich, de- 
velops a vertical force of 7,160 pounds, 
a horizontal force of 2,130 pounds, It’s oper- 
ated with pushbuttons by one man. 


The only auto-repair / 


manual with hundred 
Of WOrn-farts photos 


—so you can FIND and FIX the trouble pronto! 


‘T'S a lot casicr to spot danger- 
ous wear and corrosion if you 
know exactly what it looks 

like. GLENN'S manual brings you 
the largost collection of worn- 
parts photos over assombled. 

These photos—together with a 

big selection of Quick Guid 
Trouble Finder Charts—lead you 
straight to what's really wrong 


Ny 


The internal driving lugs of the 
oil pump wear in this manner 


++ With no fumbling or guessing, 
and no time or money wasted on 
unnecessary repairs! 


Now FIX the trouble — 
as easy as 1-2-3! 

Every auto repair or adjustment 
in this giant, picture-packed guide 
is broken down for you into 
simple, numbered steps. And 
every step is illustrated with 
action-type photos or drawings 
that let you see how it's done. 
Complete, illustrated headlight- 
to-tail-light repair instructions. 
GLENN'S shows you how to dis- 
assemble any part of the car... 
inspect it... clean it... repair it 
++. put it back together... and 
reinstall it on the car. 

(IMPORTANT FEATURE: You 
learn how to service the part 
without removing it, when possi- 


ble. Time-saving bench adjust- 
ments and on-the-car repair 
procedures are printed in bold 
type to help you locate them 
instantly.) 

There are thou: 
photos of mechanical parts 
detailed diagrams... exploded 
views. You are never in doubt 
about what to do next... where 
any nut, bolt, or washer belongs 


nds of clear 


No other single manuel 
brings you so much! 


©1084 pages. More than 3000 
pictures. 

‘Complete repair information 
on every part of the car; en- 
gine, carburetor, transmis- 
sion, electrical sysiem, brakes. 

‘What tools to use. 

‘= Complete specifications on all 
models for past 11 years. 
Bench adjustments and quick 
on-the-car repair procedures 

set off in bold type. 

‘Chassis, electrical. power ac- 
cessory diagrams. 

m= Comprehensive table of con- 
tents mare thon 20 pages long 
++ AND MUCH MORE! 


1963 EDITION 
COVERS EVERY 
U.S. MAKE 
INCLUDING THE 
NEW COMPACTS}, 


A mechanics’ standby for 
years...and perfect 
for beginne: 
Whether you are a professional 
mechanic or a beginner, you will 
find a wealth of information you 
n't get anywhere else... all 
the data you need to handle any 
job on any car. 

But even if you have never 
fixed a car before, this book will 
make it easier than you ever 
thought possible.,.climinate 
surprises...give you the equiva- 
lent of years of experience! 

Seven-day FREE trial 
We are so sure that GLENN'S 
NEW AUTO REPAIR MANUAL 
is the handiest, most helpful 
guide to auto repair in existence 
that we will gladly let you try it 
for 7 days FREE. Then you can 
either return the book and owe 
nothing, or pay the $9.95 price 
{pluspostage) ineasy installments. 

Write Chilton Co., Dept. PS-93, 
525 Locust St., Phila. 6, Pa. Whore- 
ever books are sold, or use con- 
venient coupon. 


FIX THESE CARS "SEND NO MONEY=———=] 


Buick Hudson reas 

Goditloc Imperiol | Pease send Guawy's New Avro Rerun Maxvat for 

Checker Lancer 7 days’ PREE examination. I will then remit $4.00 

Chevrolet Lincoln | in 7 days. pay £3.00 6 month later, and a final Bay 
mye ae Beat ln 45 postage) = mont after that, 

Chevy M Mercury J Otherwise, 1 will returh the manual postpaid. and 

Chrysler Nash coerce 2 

Comet Oldsmobile | 

Gorvair Plymouth | Xame .. excthinwces 

Corvette Pontiac 

Dodge Rambler | acaress. seis 

Edsel Studebaker © 

Fairlane Tempest ty. ee eee 

Falcon ‘Thunderbird | [7] SAVE. Enclose. $9.98 now and publisher pays 

Se Sosksie "Site" return Supra 


How to Make a Living Room Rifle Ran 
[Contineed fren page = 


or at some object about 10’ or 12’ away. 

This part of the job takes some doing 
because the lenses you get probably will 
not be exactly the same as those I used. 
So you will have to experiment to find the 
best relative placement of the lamp and 
lenses. Mount the lamp socket with a small 
tack so that it can be moved if necessary. 

As a starting point, place the 15mm lens 
in the barrel and position it about 7” from 
the lamp. Then, place the 21mm lens about 
3” from the 15mm lens. Fire the lamp and 
view the resultant light on an object 10’ or 
12’ away, Experiment with the placement 
of the lenses, moving first one and then the 
other until you find a position at which the 
light is focused to a small spot. Once you 
find the best placement, cement the lenses 
in position with epoxy cement, 

Before the cement is firmly set, make 
sure that the spot’s shape did not change 
when the cement was applied. Also, at this 
time, sight down the barrel and see that 
the spot is hitting where the barrel points. 
The position of the lamp in respect to the 
lenses will determine the pointing error. 
By moving the lamp up and down, right 
and left, any pointing errors can be re- 
moved. After the lenses are set rigidly, 
cement the lens cover in place. 

Accurate sights are essential. T visited 
several gun shops and finally located a 
rear sight for less than a dollar. The least 
expensive front sight available cost several 
dollars. So I used a 4/40 screw. 

Assemble the target circuitry on a 3”. 
2K” piece of perforated Vectorbord. 1 
the transistors off while you're wiring their 
sockets; heat from the soldering iron will 
damage them, And watch the polarity of 
the capacitors. 

To test the target circuit when it’s com- 
plete, temporarily join the leads on the 
photocell to the proper leads from the tar- 
get circuit. Install the 30-volt battery in 
holder and place the transistors in theit 
sockets. (Don’t mix them—one is a PNP 
and the other an NPN.) Wire in the Of-On 
toggle switch and the bell gong plus its 
battery. 

Turn on the toggle switch, point a flash- 
light, or the rifle, at the photocell and flash 
it on and off rapidly. Each time the light 
is tuned on, the bell should ring. 

The target circuit is a cadmium sulfide 
photocell and a two-transistor amplifier. 
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The phokocall and a 12,000-ohm resistor 
are connected in series across the 30-volt 
battery. Cadmium sulfide photocells are 
essentially variable resistors; their resistance 
decreases as light on the photosensitive sur- 
face is increased, and vice versa. When 
high-intensity light from the rifle hits the 
photocell, its resistance goes down and 
more of the voltage from the 30-volt bat- 
tery is dropped across the 12,000-ohm re- 
sistor. This voltage increase is coupled 
through capacitor Cl to the base of tran- 
sistor Q1. The voltage change is amplified 
by QI and Q2, and the relay is operated, 

When the target circuit is turned on in 
any lighted area, the bell will ring, perhaps 
for a second or two depending on the 
amount of light. In direct sunlight, for in- 
stance, the resistance of the photocell will 
be so small that the light from the rifle will 
not cause a sufficient voltage change to ring 
the bell. 

For the target cabinet, cut two 7”-by- 
9%” pieces of K” plywood for the front and 
back panels, two 7”-by-10” pieces for the 
sides, and two 7”-by-7#” pieces for the top 
and bottom. Four }s”-square strips, 8%” long, 
strengthen the corners. 

Assemble the cabinet temporarily around 
the front and back panels. Glue a standard 
7”-by-9” rifle target to the front panel and 
drill two small holes %” apart in the bull’s- 
eye. Fasten a two-lug terminal strip to the 
back of this panel, near the two holes. Dis- 
connect the photocell from the target cir- 
cuit, run the leads through the two holes, 
and solder them to the terminal strip. A 
few drops of glue will hold the photocell in 
place. Drill a %” hole in the side of the tar- 
t for the Off-On toggle switch. 
Now paint the cabinet dull black . 

Mount the target circuit, bell, and bat- 
teries on the back panel, Push the front 
panel into the cabinet and solder the leads 
from the target circuit to the photocell 
terminal strip. Mount the Off-On switch 
and put in the back panel. 

The unit is now ready to operate. Just 
turn on the target and fire away. As has 
been pointed out earlier, the unit operates 
better if not exposed to very strong light. 
So for best results turn the target away 
from direct sunlight or the light from a 
large lamp. Other than this, there are no 
gimmicks or precautions to be observed. 

Happy shooting. aB 


What's new 
in utility pliers? 


Now you can get famous CRESCENT quality in handy utility pliers. Know what this 
means? New CRESCENT Utility Pliers are drop-forged of special alloy steel, to insure 
lasting strength and durability. They're precision-machined and hand-inspected to be 
sure you get flawless performance. They open to five positive-locking positions with 
smooth, easy pump action... make small jobs around the home or shop a whole lot 
easier, Next time you buy a pair of utility pliers, 


make sure it says CRESCENT on the head. CRESCENT 


Sold by leading hardware stores and tool sup- ‘#0 WRENCHES, ano A COMPLETE LINE OF HAND TOOLS 


pliers everywhere. BERS SSSA 


(CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK ® A Division of Crescent Niagara Corporation 


sfx) jpoy NIAGARA ALTERNATOR Get real cleaning power! 
RELIABLE ELECTRIC poet 
POWER IN ABUNDANCE Safe, easy-to-use GUNK G-P cleans, degreases: 


garage floors * auto engines = power 


mowers * greasy walls * kitchen 
-— exhaust ducts + machinery 
LSS Wipe or brush on. . . hose 
= 53 | ff or sponge oft 
AT AUTO SUPPLY, FARM, 
RESTORES. Also 
GUNK Engine Brite 
30108 
115/230 (230 
ratories, Inc 
hicago 38, II 


ATTENTION HOME HANDYMEN! EXPERIMENTERS 
New $66 Lincoln Welder is just right for you! 


@ 


THE LINCOLN ELECTRIC ‘COMPANY 
(823. Cleveland 17, Ohio 


Te Werte lores Mansour of bre Wel jnment ond Electrodes © 
Paeaiineie slits (Pree shy hh, Cade & Wt) 


Why the Moon Is a Must 
[Continued from pase 94} 


capable of handling huge amounts of data. 

“But my personal feeling is that the most 
important change has already begun—in edu- 
cation. School children growing up now 
take for granted that man will travel 
throughout the solar system. The impetus 
that the space program has given to all 
science—from astronomy to  zoology—the 
way it has changed the content of textbooks 
and lifted ms ntellectual horizons—these 
are the things that count in the long run.” 


“But couldn't we do all this at less 
cost by concentrating on instruments 
alone? Do we really need men in space?” 

“A large portion of NASA research does 
involve instruments alone. Take the Mariner 
Il Venus probe, for example, It showed 
that man could maintain radio contact up 
to a point 53.9 million miles from earth, 
This is truly remarkable since the trans- 
mitter on board had only three watts of 
power—ahout enough for the parking lights 
of an automobile. 

“Another instrument-only package con- 
firmed the existence of a helium layer in 
the atmosphere. And still another went 
to disprove one of the two rival theor 
of the creation of the universe—the ‘steady- 
state’ theory, which asserts that matter and 
aniimatter are being continuously created 
throughout the universe. 

“Work like this is a vital part of the 
space program. It will continue as we 
launch more orbiting observatories and 
planetary probes. Many of these tools work 
in environments that might be dangerous 
to man, In fact, part of their function is to 
describe what the dangers may be. 

“Yet these unmanned probes are ulti- 
mately limited, Suppose the instruments 
designed to test for life on Mars came back 
with negative data. You'd never know if 
this was because of an instrument failure, 
or if the probe came to rest on a ‘dead’ area, 
or what. . Jan is needed as an observer, 
a repairman, and a judge—skills that Project 
Mercury has amply demonstrated. 

“The Manned Lunar Landing Program 
has been criticized as “unscientific—when in 
fact NASA has never considered it primaril; 
a science mission, in the sense that an orbit- 
ing telescope is. It is an engineering feat 
that will require a broad range of me- 
chanical, chemical, electronic, and other 
skills, and undoubtedly will raise multi- 
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tudes of theoretical questions along the way. 

“The Manned Lumar Landing Program 
brings into existence large rockets, test and 
launch stands, techniques such as_rendez- 
vous and docking, and trained people to en- 
able the U.S. to do what it wants in the 
space between the earth and the moon.” 


“What are the main problems in 
putting a man on the moon?” 


“The first, by far most important, con- 
sideration is reliability. Every stage of the 
project from launch to lunar orbit to land- 
ing, rendezvous. and return must have 
maximum reliability in command, control, 
and backup systems to insure the safety of 
the astronauts. 

“This one of the main reasons for 
the choice of the lunar-orbiting rendezvous 
system over the earth-orbiting plan, Many 
people argued that earth-orbiting rendez: 
vous was safer—but they ignored the over- 
all safety of the mission. 

‘A second problem js radiation, a hazard 
that must be dealt with in terms of shield- 
it selection, timing, and so 0 
» third problem, or problems, in- 
the design of the vehicles—the cap- 
sule, the lunar exploratory module—all the 
major mechanical and aerodynamic  prob- 
lems that must be solved.” 


“Hote does the schedule look now?" 

“The major steps will begin with a Saturn 
launching of a model of the Apollo capsule 
in late “63 or early ’64. The schedule for 
the first unmanned launch of Gemini is 
about the same, with rendezvous flights 
planned for 1965. That year will also see 
the earth orbiting of the Apollo command- 
and-service module, The lunar landing itself 
should take place before 1970.” 


“And if Congress cuts your budget?” 

“We will do everything to keep Project 
Apollo as close to schedule as possible, con- 
sistent with a properly balanced effort.” 


“What will happen to projects like 
the rocket plane, for example?” 

“That's one that I would not like to see 
dropped. The X-20 Dyna-soar plane has a 
degree of maneuverability no Gemini vehicle 
can ever attain. You could bring an X-20 
down on any part of a surface as large as 
the United States. With the Gemini, you're 
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Town of 150 Population Supports 


Profitable Saw Sharpening Business 


Dick and Jo : 
Ann Koester 
‘sharpening 
hand and 
circular saws 
with their two 
Foley Saw 
Filers 


They 

started 
in spar - 
time with aah 


ee 

one Pot aa Oat 
EY SA FEE LEE RR "REE S00K "MONEY MAKING FACTS" shows just how you 

FOLEY anstar at home in spare time and sharpen hand, band and eu 

The Koesters started sharpening saws in spare time with farsaws wth he Foley Saw Fier. Small investment—time pay- 

2 Foley Saw Filer Retoother and Setter, Heres the story ment Gated. Get tls booklet catedy Ml Send coupon toeey 

in their own words, 10 months later: “We have acquired Hh 

another Foley saw Fler and forth pat two mont we 

pave heen ft flltime operation. Aste live te saa pop 

town of 150 popuiation in farm area we use our track 10 | ROLEY MFG. CO. seca te'tlon. 


Fae Sst Nh ne Wy al SE neta Maing Fe an ie 


Up business fast and already sharpen an average of 13-20 
saws a day. Business for the future looks even better as 
ood machine filing is our hest advertising 


YOU'LL LIKE IT 
Send fr tree sample and pipe booklet, Kaywoodie Pipes, N.Y. 22 


‘DREMEL MOTO-SHOP BE 


Complete All-Family Power Work Shop 
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Dremel Moto-Shop is the first real multi-purpose workshop 
designed for the whole family. In one compact, portable unit you 
have a jig saw, disc sander, buffing wheel, bench grinder, and 

a flexible shaft machine. 5 power tools in 1 unit that do 


1,001 jobs. For the kids it provides hours of constructive, 4 

creative recreation. It’s invaluable to Dad, andeven 

Mom, for hobby work and home maintenance. ws Ps LSS 
Moto-Shop is not a toy, but a professional-quality =_ 


power tool with a ball bearing rotary motor. It's super- 

safe; cuts 124” wood, metal, plastics, etc.; sets up anywhere, 
can be carried from room to room. Outperforms heavier, more 
expensive jig saws. See your power tool or hobby dealer today. 


DISC SANDER | BUFFING WHEEL | BENCH GRINDER 
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now—GRAVELY 
Go! DOUBLES YOUR 
SNOW POWER! 


‘Blow away snow delay faster, easier than ever with 
Gravely! New Swiftamatic 8 transmission (4 all 
‘ear speeds in each direction) bulls through 
‘snows, zips through light snows. Two: 


GRAVELY Scere 035 ice Se 
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New miracle clear 
plastic finishdriesdust- 
free in minutes, needs 
no sealer, goes on any 
kind of wood—inside 
or outside. Gives 
tougher, longer-lasting 
protection for patio 
furniture, siding, doors, 
cabinets, floors, panel- 
ing, tables, boats. 
Glass-like finish resists 
alcohol, boiling water, food acide. Won't darken, 
crack or peel. Odorless. Non-toxic. Gloss or Satin 
finish. For free brochure and nearest FLECTO 
VARATHANE dealer, contact : 
Flecto Company Inc., Box 84-P, Sta. A, Berkeley 2, Calif. 
cto Coatings Ltd., 7304 Buller Ave., Burnaby, B.C. 
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the Moon Is a Must 
limited to a radius of the order of one or 
two hundred miles.” 


“That would have a decided military 
advantage would it not? How do you 
separate the military aspects of the 

space program from the ‘peaceful’ ?” 

“The technology is the same, but the 
applications are different. The problems of 
designing boosters, of building better track- 
ing and guidance systems, are the same 
whether the payload is a nuclear warhead 
or a vehicle for scientific purposes.” 


“How does that affect cooperation 
with the Russians?” 

“I doubt whether the Russians will ever 
cooperate on a manned space flight. That 
phase of their program is completely under 
military control. Of course, we have worked 
out agreements with them on weather 
satellites and satellites for measurement of 
the earth’s magnetic field. However, there 
are difficulties here, too: We would like to 
exchange raw data without corrections. The 
Russians say no. They're not anxious to let 
us know how good their data-acquisition 
and tracking systems are.” 


“What will happen if the Russians 
do get to the moon first?” 

“That won't stop us! Space exploration is 
a big and continuing job.” 


“And after the moon, what?” 
“T personally believe that the next major 
program will not be an extended explora- 
tion of the moon or its use as a base for 
planetary exploring. I think, rather, that 
we will launch a space station designed to 
enable several men, including scientists, to 
orbit the earth for as long as a year. The 
orbit will be set around three hundred miles, 
high enough to escape atmospheric drag, 
but low enough to avoid the more dangerous 
radiation belts. The craft itself can be de- 
signed for a number of intrinsic experi- 
ments: medical or biological studies of man, 
plants, and animals under long-term weight- 
less conditions; to provide a way-station 
(and the most economical one) for launch- 
ing other spacecraft; to perform experiments 
‘in weather or communications; or it could 
be used for practicing rendezvous and dock- 
ing techniques and other kinds of maneu- 
vers that should logically precede any 
tended space travel.” = 


The Low-Down on Hi-Fi Stereo 
[Continued from page 88} 


example, but one tracked at less force than 
the other, the lighter one got the nod. In a 
few cases where clearly excessive force was 
necessary to make a cartridge track, it was 
disqualified. 

Turntables. Easiest component of all to 
judge is the turntable. A special test record 
makes flutter and wow easy to hear. Tables 
with too much rumble—the noise of the 
drive motor picked up by the cartridge and 
reproduced through the — speaker—were 
thrown out, as were those with easily audi- 
ble wow and flutter, or a speed variation of 
greater than 3/10 of one percent. Those 
remaining were judged against one another 
on the basis of price and operating con- 
venience. 

Listening. Each member of the panel did 
his listening individually. It was done 
“blind.” A judge did not know the brand 
name of any equipment when he was lis- 
tening to it, A variety of records was 
played during the selection of each com- 
ponent. Individual components showed dif- 
ferences on some records that were not 
apparent on others. 

While many different records were used, 
depending somewhat on the taste of the in- 
dividual judge, the following were selected 
as a minimum “must” group to be used at 
least once by each panelist for every com- 
ponent tested. The main reason for the 
choice is given after each record: 

@ Joan Baez in Concert; Vanguard VSD- 
2122. Excellent-quality individual voice 
and guitar recording. 

@ Chopin, Concerto No. 1; Artur Ru- 
binstein; Victor LSC-2575. Excellent piano 
tone. 

© Gus Famey at the Giant Five Manual 
Wurlitzer Pipe Organ; Warner Brothers 
WS 1409. Full organ tone. 

© Mahler, Symphony No. 1; Bruno Wal- 
ter; Columbia MS 6394. Brilliant, clean, 
full orchestral sound, 

© Rossini Overtures; Pierino Gamba; 
London CS 6204. Startlingly realistic stereo 
sound, unusually clean percussion and string 
sounds, 

@ Juan Serrano; Ole, LaMano!; Elecktra 
EKS-7227. Good guitar tone, useful for 
checking speaker coloring. 

© Igor Stravinsky Conducts; Columbia 
MS 6272. Very good definition of wind- 
instrument ensemble. 

© Virgil Thompson, The Plow that Broke 

CONTINUED 


SMALL 
PLIER... 


No. 424 MITY MIDGET 


This midget plier will be a prob- 
lem solver for you on hundreds 
of small gripping jobs in tight 
places. Gives you firm parallel- 
jawgrip... four smooth working, 
can't slip adjustments. Jaw ca- 
pacity inch. Length 41 inches. 
Be sure it’s a genuine Channel- 
lock. Look for the trademark on the 
handle. Write for catalog showing 
complete line of pliers. Made Only 
By Champion DeArment Tool 
Company, Meadville, Penna. 
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the Plains; Vanguard VSD-2095. Big, 
beautiful, massed strings and brass sounds. 

@ Wagner, Highlights from Das Rhein- 
gold; London OS 25126. Huge, overpower- 
ing orchestral and vocal sounds recorded in 
brilliant stereo. Prolonged high-level pas- 
sages show up overloads in system. 

When all of the results were in, the in- 
dividual choices of equipment were corre- 
lated. There were some differences, of 
course, but there was a surprising unanimity 
overall, Even minor differences were sub- 
jected to further listening tests until all 
doubts were resolved. 

With final results tabulated, the biggest 
surprise was the price tag on the low-priced 
system. You can acquire a really creditable 
stereo record-playing system for nearly 
$100 less than experts usually quote as a 
minimum-if you pick the right units. But 
the less you pay, the trickier it becomes to 
mix and match components effectively. 

Here’s the story on each system, with 
some suggestions to help you decide which 
is best for you: 

System I, the economy system. This was 
the toughest of all systems to choose. 

The panel was challenged, originally, to 


on Hi-Fi Stereo 

find a system for under $100 that they could 
conscientiously recommend. All six of the 
panelists, with broad experience in hi-fi 
equipment, were sure it couldn't be done. 
As it turned out, they were right. But they 
came closer than any thought they would. 
There were a number of possible combina- 
tions that added up to $100 or less, But 
not one member of the jury would accept 
any of the systems. The closest they could 
come to the target price was $108.46—and 
even that required the buyer to build an 
amplifier from a kit and make his own 
mount for the record changer. 

To show how successful the choices are: 
A prominent hi-fi expert, called in to dou- 
ble-check the panel's choice, guessed the 
cost at about $300 when he listened to the 
system without knowing its components. 

System II, the music-lover's system. Th 
system was designed for the person who is 
serious about his music listening and is will- 
ing to spend as much as is necessary to get 
top-quality sound—but no more, 

There is more equipment on the market 
that would fit into this system than in either 
of the others. Choosing required careful 
weighing of cost against quality of sound 


CLIP AND MAIL TODAY! 


FREE! 


WINDOW PLANNING 
IDEAS FOLDER 


to help you make your kitchen 
a beautiful, snugly comfortable 
family center. Send today for 
new, full-color folder packed 
with illustrated ideas and a 
complete description of the 
Andersen Window line. 
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Windows. They open effortlessly to capture 
every passing breeze . . . yet close snugly 
weathertight to seal out dust and drafts. 


Andersen Corporation, Bayport, Minn. 
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produced. No component found its way 
into this system if there was a cheaper one 
that sounded as good. For example, there 
are a number of well-known amplifiers that 
sounded just as good as the Eico ST-40 se- 
lected, but it was the cheapest one that met 
the panel's critical standards. 

tem III, the hi-fi hobbyjst’s system. 
This is almost (but not quite) a money 
no-object system. 

Where there was a more-expensive 
component that produced a detectable im- 
provement in sound, it was chosen—even 
though it might take careful and extensive 
listening to notice the difference. The panel, 
though, still insisted on finding the best 
value for your money. The record changer 
is an example. For listening, the designated 
Garrard A MK II was indistinguishable from 
the Dual 1006 Custom, But the generally 
advertised price of the Garrard is somewhat 
lower. Prices vary, however, and dealers 
often feature specials. If you can find the 
Dual at the same or a lower price, there is 
no reason not to buy it if you like its con- 
venience features better. 

Regardless of the system you choose, we 
recommend — buy two accessories: a 


ying 


stylus-force gauge and a gadget called a 
Dust Bug for keeping your records clean. 

Don’t let the technicalities of setting up a 
component system scare you. Your dealer 
will supply all the connectors you need and 
show you exactly how to put it together. 
It's no more complicated than plugging in a 
floor lamp. 

When you get the system in your listen- 
ing room, experiment with various locations 
for your speakers. You'll be surprised how 
much difference moving a speaker just a 
few feet will make in the sound you hear. 

Although you should have no trouble 
hooking up your system, a detailed guide, 
written in nontechnical language, will help 
you find more pleasure in it. You can learn 
smart tricks for setting up equipment, find- 
ing and fixing minor troubles, and adjusting 
the system for best possible performance. 
There are many such books on the market. 
the best are: High-Fidelity Systems, 
’s Guide, by Roy F. Allison ($1 by 
mail from Acoustic Research, Inc., 24 Thorn- 
dike St., Cambridge 41, Mass.), and Hi- 
Made Easy, by Norman H. Crowhurst, 
(paperback book available at bookstores and 
electronic-supply houses. $2.90). i 


You can do more cutting jobs 
with the 


WELLSAW 400 


than with any other saw 


In home remodeling or repair...in general mainte. 
nance in and around your home... in your shop 
WELLSAW versatility multiplies your capabilities 
many times over. With a choice of 8” or 16” cutting 
capacities, the electrically powered WELLSAW 400 
will do more different cutting jobs than any power 
saw you've ever used. Safe and easy to operate, 
it's @ rugged, precision-built too! that spe 
through those tough jobs you've wished you could 
avoid. Best of all, its price is quite modest in view 
of the many things you can do with this power 
handsaw. Your equipment, hardware or tool dealer 
has a WELLSAW 400 or can get one for you. 
See him today. 


you 
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00 JOBS LIKE THESE 

© Cut flush with support 

© Cut big beams and posts 
@ Notch without undercutting 
© Cut openings in walls 

© Prune and trim trees 


© Dehorn ¢ 


© Home bute 


WELLSAW 400-16 wit 
cutting copotity. Also avoil- 
oble with 8” cutting capocity. 


‘Send coupon for 
THE SAWING MAGIC OF WELLSAW 400° 
the story of WELLSAW 400 versatility 


WELLS MANUFACTURING CORP. 
500 Service Rd., Three Rivers, Mich, 


THIS HANDSOME, ADAPTABLE 


BRASS ic mae BREE 


as a joining member 
! of the Popular Science 
F Living Library Program 


This completely new kind of book club was 
created especially for Popular Science readers. 
Ic is an exciting book program which makes it 
simple for you to build an ever-growing library 
of fact-filled, easy-to-understand science books 
at tremendous savings. In these exciting books, 

ll explore every aspect of modern science— 
From the invisible atom to the complex human 
machine to the vast solar system. 


By joining the POPULAR SCIENCE LIVING 
LIBRARY now, you immediately receive the 
beautiful brass book rack pictured at left, ab- 
solutely free. You also receive your first regular 
book selection, THE THINKING MACHINE, 
for only $2.45. Thereafter, you receive a new, 
exciting Living Library selection every ten and half weeks— 
at a guaranteed low price of only $2.45. That comes to only 
pennies a day. Yes, for mere pennies, you get superb science 
books that are handsomely printed and illustrated, clothbound 
in a variety of attractive colors, all in matching format. 


YOU'LL BE DELIGHTED WITH 
YOUR FREE MODERN BRASS BOOK RACK! 
‘Yes, your stunning, hand-crafted book rack of gleaming brass 
will add a decorator's couch to any room. Designed with sim- 
ple, yet elegant lines, ic will fir perfectly with any decor, will 
serve beautifully co hold reference books on your desk or to 
isplay books in your living room. Your free brass book rack 

will be seat to you individually packaged at the same time 
your first regular selection, THE THINKING MACHINE (at 
only $2.45) is shipped. 
‘What's more, even if you should decide not to join the LIV- 
ING LIBRARY PROGRAM after you've examined your first 
selection, you may deep the beautiful book rack with no 
further obligation! 

YOUR PRACTICAL BOOK RACK 

1S COMPACT AND ADJUSTABLE! 
Your book rack will hold as many or as few books as you wish 
—it is fully adjustable. It folds flat when not in use and is easy 
to store. Special protective ball feet will not scratch furniture. 


Popular Science Living Library Program, 355 Lexington Ave., N. Y., 10017 


MAIL CARD TODAY- BUILD A VALUABLE 
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YOUR FIRST CUB SELECTION--AkD 
OTE SLECHMON--COMES 10 
FOR ONLY $945 — 


‘One of the many advantages of membership in the POP- 
ULAR SCIENCE LIVING LIBRARY PROGRAM is that 
books are never priced higher than $2.45 (plus postage) 
even though the publishers’ editions are priced much higher. 
‘What a wonderful way to build a lifetime library of cloth- 
bound science books at very little cost! 
You'll be delighted to find, as your LIVING LIBRARY 
grows, that your enjoyment and knowledge of modern 
science have deepened, that you have at your, fingertips 8 
ready geasp of subjects which may have baffled you before, 
‘you can easily answer so many questions your friends 
and family ask. 
‘As a member of the POPULAR SCIENCE LIVING LI- 
BRARY PROGRAM, you will receive the cream of today's 
popularized science books. You never pay for a book in ad- 
We bill you later. All selections are fully returnable 
ithin 10 days. And, of course, you may resign from the 
PROGRAM at any time by simply dropping us a line, 
YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 
New books in che POPULAR SCIENCE LIVING LIBRARY 
PROGRAM will cover such fascinating subjects as the living 
drama of medicine... the amazing world of Is and 
nature... the development of power from windmill to 
nuclear ‘reactor... the conquest of space... the fantastic 
workings of the human body... the teeming life in the soi 
beneath our feet and much, much more! Drawing upon the 
riches of chemistry, biology, botany, archeology, atomic 
science, zoology, physics, meteorology, and all the other fas- 
cinating branches of science, the LIVING LIBRARY PRO- 
GRAM will bring you books that are masterpieces of 
simplicity and readability! Each one will be a valuable addi 
tion to your growing, comprehensive home science library 
So, get on the road to the best science reading at the lowest 
possible prices, without risk! Mail the attached post-free 
card TODAY! 


TWE THINKING MACHINE by John Pfeiffer (Your 
first selection, only $2.45). One of Amer 

‘most brilliant science writers takes you through 
the dazzling world of electronic devices. See and 


earn how coms cer cell 
study football 
solve equations for 

land checkers (could it really det 

champion checker player?) even write a tele- 
vision cowboy show! Ir's all brought to you in a 
clear, readable, thoroughly understandable sty! 
Fully illustrated, cloth-bound, Publisher's edi 
tion, $5.95. 


CHECK THE MANY MEMBERSHIP ADVANTAGES 
IN THIS EXCITING NEW PROGRAM! 


GET YOUR FREE 
ATELY along. 
THE THINKING MACHINE. 
FIXED LOW PRICE TO MEMBERS FOR EVERY 
BOOK. All LIVING LIBRARY books are 
Driced at only $2.45, regardless of 
Publishers’ edition prices. All 
‘andsomely bound in cloth and jacketed. 
YOU NEVER PAY FOR A BOOK UNTIL AFTER 
YOU'VE READ IT. You must first be con- 
vinced that it is an outstanding buy. 


FREE 10-DAY EXAMINATION OF EVERY SELEC- 
TION. You alone decide whether you want 
the book or not. Books are always return- 
able, with no obligation. 

CHOOSE AS MANY OR AS FEW BOOKS AS YOU 
WISH. No minimum aumber of books re- 
quired. Take only what you like. 


AUTOMATIC SHIPMENT OF SELECTIONS. 
Books are sent every ten and a half weeks 
=no forms to fill our, nothing 0 forget. 


SCIENCE LIBRARY FOR ONLY PENNIES A DAY! 
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“Really, You can Custom-Plan 
your Schult to suit yourself” 


Your Schult Dealer has the complete Schult 
Custom-Plan kit. It contains blueprints, 
fabries, colors, photos, patterns—all the 
things you need to plan your Schult mobile 
home the way you want it. Write for name 
of nearest dealer and latest catalog. 
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‘ox 40, EIshart, Indiana, Phone Midabory 825-2131, 
Box 29, Chon, Maryland, Phone Export 82100 
ronwoed, Michigan, Phone 1126 
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* Fast, clean, safe eet 
* No afterwash needed Regula et 
* Non-flammable work 
# Refinish immediately 


THE KLEAN-STRIP CO.,INC. 
MEMPHIS 6, TENNESSEE + WINNIPEG, CANADA 
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DYNAMIC WELDER CO. 22% s0v7 ceoenasracr 


CHICAGO 16, ILL. 
198 PoPuLAR SciENCE SEPTEMBER 1963 


Tea rubber IS Wear FUDDEL, weucau 2 « 
layer of rubber for the sole purpose of dis- 
sipating heat, Sidewall rubber is only for 
protection against curb scuffing and for 
weather resistance. Passenger-car sidewall 
rubber is a bare .078 inch thick, Racing 
sidewall rubber is even thinner—.002 inch, 

The tread compounds—or polymers, as 
the enginecrs call them—in racing tires vary 
greatly. They are softest of all on dirt 
tracks where the wear is less. They are 
hardest for asphalt’s sharp turns. They are 
softer for the big ovals with long, well- 
banked turns than they are for the smaller 
ones where tires smoke in the corners. 

Tires for the shallow-banked Indianapolis 
track have to be a compromise to give a 
driver maximum wear, yet provide enough 
adhesion. The goal in sports-car tire engi- 
neering is traction. 

Compounding is the tire industry's best- 
kept secret. Besides adhesion and wear, it 
has another function—to keep down heat 
caused by tire scuffing and flexing. 

ire compounds must be tailored to both 
track and car. In 1961, Firestone sent driv- 
er Eddie Sachs to the new Atlanta Raceway 
to test its regular Indianapolis-type tires. 
Sachs and the Firestone engineers found 
Atlanta’s grueling asphalt turns were caus- 
ing tires to run dangerously hot—over 300 
degrees. The race was only 10 days away 
and over 20,000 tickets had been sold, but 
the Firestone people shook their heads. 
They weren't going to let anybody race with 
those tires on that track. They could make 
tires that would run cool at Atlanta, but 
not in 10 days. The race was called off. 

More natural rubber is used in racing 
tires. It runs cooler. But gradually more arti- 
ficial rabber—today, a substance called poly- 
butadiene, a petroleum derivative known 
by various trade names—is being introduced. 
It replaces an earlier artificial rubber called 
styrene-butadiene, now the chief ingredient 
of standard tires, which got its first tests on 
the race track. 

Riding on a bed of rubber. Treads for 
oval racing are designed for adhesion in the 
turns. An asphalt driver is not necessarily 
in immediate trouble when his tread is gone. 
Smooth tires will still provide adhesion if 
the track is dry, largely because the dozens 
of cars participating have laid down a 
scuffed-off bed of rubber on the turns. 

But a driver who doesn’t scat to the pit 


From Track to Turnpike 
with smooth tires when rain slicks the track 
and washes the rubber off is inviting trouble. 

Aside from refueling, tire changes are the 
chief reason for pit stops in a race. Some 
drivers go so far as to spray silver paint on 
the rubber at the tread base so they can 
watch the tire more closely. When the sil- 
ver begins showing, it's time to re-tire. Lee 
Petty of Randleman, N. C., is the best- 
known practitioner of this. 

Tires for land speed-record runs have no 
tread at all. When Mickey Thompson of 
Long Beach, Calif., drove his Challenger I 
at the Bonneville Salt Flats 406.6 m.p.h. in 
1960 for the fastest automobile measured 
mile in history, his Goodyear tires were as 
bald as doorknobs. Centrifugal force would 
have thrown any tread. 

Heat is the racing tire’s biggest bugaboo. 
It causes blowouts. The safe operating tem- 
perature is under 300 degrees F., and 250- 
260 degrees is more desirable. When tires 
smoke in the turns, they are generat: for 
a brief moment, from 500 to 600 degrees, 
At that temperature, even iron will begin 
to glow. 

Temperature readings are taken at both 
shoulders and at the center of the tread. 
Tire engineers are fussy about this, Good- 
year, for example, insists on a spread of less 
than 50 degrees between shoulders. Besides 
showing how tire composition is faring, 
these readings tell whether front-wheel cas- 
ter and camber are off. CONTINUED 


Stock-racing tire dwarfs passenger tire at left. 
Racing tire has wider tread, shallower grooves; 
Pressures run about 40 to 60 p.s.i. 
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FOLDING 
DOORS 


Stop dreaming about extra rooms! Make them 
with PELLA WooD FOLDING DOORS that come in 
veneers of nature's own AMERICAN WALNUT, BIRCH, 
PINE, OAK, ASH or PHILIPPINE MAHOcANY. We'll 
finish them at the factory or you can finish them 
at home. Available in Canada, too. 
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The engineering of racing: 
the fabrics—is the tire companies’ next best- 
kept secret. They use nylon cord, instead of 
the rayon most commonly used in standard 
tires, because it’s tougher. The diameter of 
one typical nylon racing thread is .021 
inch as against .026 in rayon. 

Angling the cord. It’s the number of 
cords per inch and how they are processed 
that Firestone and Goodyear are most chary 
about disclosing. They also guard zealously 
the “bias angle” that the cords assume in 
the tire. That means the angle of the cord 
in relation to the direction of tire travel. 
Cords laid in the same plane as the tire rim 
would have zero angle; laid crosswise, they 
would have a 90-degree. or maximum, angle. 
The smaller the angle, the longer the cords, 
the less stress there is in flexing, the less 
the effect of centrifugal forces, the cooler- 
running the tire. 

But the smaller the angle, the harsher 
the ride. This is why passenger-car tires 
have to be a compromise. Their bias angle 
is greater that in racing tires. 

Racing tires differ in yet another way. 
The number of cords per inch in their 
bodies is higher on the inside plies, decreas- 
ing toward the tread. This provides more 
rubber toward the tire perimeter and less- 
ens the chance of throwing off tread at high 
speed. 

‘The race-track laboratories are providing 
better tires, with better bead designs and 
better adhesion, both for the race driver and 
the ordinary motorist. At the Darlington, 
S. C., oval, only 1% miles around, speeds on 
the straightaways five years ago ran 1 
m.p.h. Now they are up to 130. At 
tona only four years ago straightaway speeds 
were 150. Now drivers are turning whole 
Japs—turns and all—at 168, and yet a careful 
driver can go the entire 500 miles on one 
set of shoes. Lund did just that last Feb- 
ruary, and that’s what won the race for him. 
At Indianapolis, while engines have re- 
mained practically the same, the speed of 
the winner has increased 14 m.p.h. in the 
last 10 years. 

What's in it for you? For 1964, here is 
what the race-track laboratory will do for 
passenger car tires: 

© Reduce the cord bias angle for longer 
wear without stiffening the ride. 

© Produce even better compounds and 
tougher treads, with better adhesion. 

@ Reduce heat. 
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© Produce better insulation at the bead 
to keep the wires intact under stress. 

®@ Permit squattier, “low-profile” tires, 
safer because they offer more footprint to 
the road. 

@ Improve the two-ply (two layers of 
cords) tires that gradually are rept: 
four-plies. While they are just as tough as 
four-plies because the cords are thicker, 
they give a softer ride and run cooler. 

(Racing cars don’t run on two-plies or 
even four-plies, Frequently their tires have 
six or more plies to stiffen the structure. 
But the lessons leaned by the engineers 
from studying cords subjected to the bru- 

alities of the race track led directly to the 
design of the two-ply.) 
ndard passenger-car tires had to get 
better these last few years. Heavier cars, 
smaller wheels, higher horsepowers, higher 
speeds, and consequently higher tire tem- 
peratures forced tire engineering changes, 
On the race track, the competition be- 
veen Firestone and Goodyear is fierce. 
1 1959 Firestone had had a monopoly 


Ur 
in racing tires for almost a half-century, 
except for some sporadic entries by a few 
other companies, including Goodyear. Fire- 
stone today remains the most famous name 


racing rubber. But four years ago, Good- 
year, the world’s biggest rubber company, 
entered racing with a vengeance. It has 
vowed to run rubber at Indianapolis, long 
Firestone’s private preserve, next year. 

An incident at Atlanta’s 500-mile stock- 
car race last March was a token of the 
nature of the competition. A torrential rain 
that delayed the race an hour had washed 
the ‘k clean of rubber “laid down” in 
greatly affecting handling on the 
turns. Using tire chalk, Fred Lorenzen, at 
the wheel of his Ford, wrote “coopyean” on 
his left front window as he whizzed by his 
pit on his 142nd lap of the mile-and-a-half 
course. On his next time around he rolled 
in to switch from his Firestone shoes on 
the right side. On the next lap he stopped 
to switch his left tires, too, to Goodyears. 

Lorenzen was quoted as saying that he 
needed better adhesion than the Firestones 
were giving him. The Firestone people 
later said that there wasn’t a thing wrong 
with the shoes Lorenzen discarded. 

Petrasek’s Law. If Firestone currently is 
the most famous name in racing rubber, so 
is Steve Petrasek the most famous Akron 
figure in the pits. Novice drivers—those 


From Track to Turnpike 


who have never driven Indianapolis before 
—must attend a pre-race lecture he gives, 
by fiat of the race management. A lot of 
the old heads show up, too. Here he lays 
down what might be called Petrasek’s Law: 

“Your grooves will disappear progressive- 
ly. As you reach the last one, you'll have 
10 to 12 laps left. You will soon be through 
your tread rubber and will hit a dark, black, 
heat-resistant rubber. This insulates the 
nylon cord, It’s not a wearing rubber. It 
can be seen for from three-quarters to 1% 
laps, Then your tire will look as though it 


needs a shave as these pieces of rubber 
begin breaking off. After three-quarters of 
a lap you will see the beige-brown nylon 
fabric. If you don’t roll in at that point, 
we'll have to come and get you.” 

Petrasek has, himself, driven a car 200 
miles an hour on the Utah salt flats, and 
last February was burned badly in helping 
to pull driver Marvin Panch from a Ford- 
powered Maserati that caught fire during 
a time trial at Daytona. 

Petrasek and Wasko, his opposite number 
at Goodyear, are that devoted to racing. I 
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Do Lie Detectors Lie? 

[Continued from page 67] 
He gave the examiner no reactions to read 
and so it was prematurely concluded that 
he was truthful. 

Yet under later questioning, he admitted 
that he had been lying. He finally con- 
fessed that he—not the two men he was to 
testify ugainst—was the murderer, 

On the other hand, the polygraph, used 
properly, has yielded astonishing results. 

One of the most dram: instances 
the Army Criminal Investigation Division's 
success in detecting deception and se- 
curing a confession from Col, Jack Durant 
and Mrs. Durant that, while on occupation 
duty after World War II, they stole the crown 
jewels of the Duchy of Hesse. On another 
equally memorable occasion, Leonarde 


Keeler employed the polygraph technique 

to put his hands on eight Nazi POWs who 
had beaten a fellow-prisoner to death. 

Freeing the innocent, Credit must also be 

young 

Her 


given the polygraph in the case of 
woman who accused a man of rap 
story of the outrage was clear and 
stantial. Yet after examining the 
tor chart of her reactions under i 
tion, a police officer felt there w 
thing wrong. His deduction was proved 
right; investigation revealed that the girl 
had invited the accused man to her home. 
When her husband arrived earlier than ex- 
pected, she needed an excuse for her be 
havior—a good one and in a hurry. The 
polygraph in this instance saved an inno- 


| cent man, 


Police accomplishments of this magni. 
tude have given the lie detector a reputa- 
tion for near infallibility. 

Polygraph examiners (who average $35 
an examination) have a broad and seem- 
ingly lucrative field in which to exercise 
their specialty. It is estimated that there 
are currently 1,000 or more of them. Some 
are fly-by-nights intent on a fast and dis- 
honest dollar. 

One of the largest users is the U. S. Army 
Provost Marshal's Office. Some federal 
agencies also employ the lie detector to 
check those suspected of being security 
risks. Many banks, commercial houses, and 
department stores—places where both temp- 
tation and opportunity for theft are present 
—use the lie detector in employee checks. 
One large firm reported that a polygraph 
screening of its help revealed that three 
out of every four workers admitted the 


Do Lie Detectors Lie? 
theft of either goods or money—or both. 

The lie detector has never been popular. 
This is scarcely surprising. For often its 
use may imply suspicion and distrust, with- 
out direct occasion for either. For exam- 
ple, if you want to get a job as a truck 
driver with certain bonded carriers, you 
must first be willing to take a polygraph 
examination. If you happen to get an in- 
competent examiner you may not get the 
job, and you'll wonder why. 

The mistakes. A number of question 
marks surround the entire procedure. Some 
are scientific, some are moral and ethical. 
Not infrequently the untrained or inexperi- 
enced examiner makes mistakes. Or, more 
correctly, the polygraph’s “many writings” 
are erroneously interpreted. It takes ex- 
perience, too, to recognize a “false posi- 
tive” reaction from the innocent or a “false 
negative” one from the guilty. 

Today's leaders in the field of scientific 
interrogation are keenly aware of the criti- 
cal storm lie detection has provoked from 
eminent persons in government, law, and 
medicine. These men are as anxious to see 
reform as are any critics. 

For example, Cleve Backster, head of 
New York City’s Backster School of Lie 
Detection, and a man who for the last 16 
years has been a consultant to various 
government and law-enforcement agencies 
throughout the country, is especially em- 
phatic in demanding that standards be 
raised, He estimates that an alarming per- 
centage of U. S. polygraph examiners em- 
ploy techniques that are obsolete. 

“Hundreds of trained or semitrained ex- 
aminers have entered the lie-detection 
field,” he contends, “Because of this we 
are confronted with an impor 
If we allow the present trend of poly 
misuse to continue, the result can be devas- 
tating. Our only alternative is to do every- 
thing possible to upgrade and standardize 
the many varieties of technique in cur- 
rent use.” 

Backster has worked tirelessly for better 
training, the use of more sophisticated in- 
struments, and standards of proficiency that 
must be met before an examiner is licensed. 

Acutely conscious that shysters and in- 
competents have given the polygraph a 
bad name, Backster has pioneered new 
methods of evaluation. His fresh and more 
reliable techniques have been adopted by 
the U. S. Army’s Fort Gordon Lie De. 
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Do Lie Detectors Lie? 
tector School. They will now become stand- 
ard procedure wherever Armed Forces de- 
tection tests are administered, 

Should you take a test? The question is 
often asked whether one should refuse to 
take a lie-detector test. The best answer: 
It rests with you. It has been ruled legally 
that you do not have to take a test. A 
polygraph examination cannot be imposed 
on you without your consent. This would 
be a violation of your Constitutional pro- 
tection against self-incrimination. The old 
argument that “refusal is evidence of con- 
sciousness of guilt similar to evidence of 
flight” has been turned down by the courts. 

‘And what do you do if the polygraph 
seems to say you are lying when in fact you 
are being truthful? Cleve Backster sug- 
gests: “Get in touch with the Research 
and Instrument Committee of the Academy 
for Scientific Interrogation (165 West 46th 
Street, NYC 36), to see if there is a record 
of the examiner receiving bona fide train- 
ing and whether he is listed as a member 
of a reputable polygraph professional or- 
ganization.” 

The moral seems to be: Choose your 
iner as you would your 
personal physician. 

Legal recognition of the validity and re- 
liability of lie-detector findings has not yet 
been won, The results of a polygraph ex- 
amination are not admissible without prior 
stipulation any of the country’s courts. 

Does all this mean that the instrument 
? No, because the polygraph reports 
thfully the relative physiological changes 
taking place during questioning. That and 
nothing more. 

At its best. Science still hesitates to give 
lie detection its blessing, principally be- 
cause modern polygraph techniques that 
contain the necessary safeguards have not 
yet had widespread dissemination. What 
is reassuring is that lie detection by a 
skilled examiner utilizing the latest equip- 
ment has reached a level of accuracy that 
allows for consistent determination of the 


| truth, 


experts in the field are so confi- 
dent that you can no longer fool a com- 
petent polygraph examiner that they uni- 
versally advise: If you hope to deceive the 
ph, reconsider and avoid the ex- 
. If, on the other hand, the truth 
\dicate you, you'll find the polygraph 
a strong ally. an 
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How to Get a 


Good 
[Continued fron page 45) 


authorization form. Write your own, any 
way you see it. 

Get home, if possible. If in doubt, drive 
home—if you can—to a shop you can trust. 
One garageman recently had an accident. “I 
didn’t like the looks of the shops,” he said, 

“so I had the alignment checked, doors 
jammed shut, then drove across two states 
toa place I knew in Towa.” 

Know the three kinds of jobs. Let's say 
you have a 1962 or 1963 car with two doors 
badly torn below the window: You'll want 
(and are entitled to) a “like-new” job, new 
doors, and paint that glistens. Let's say it 
costs $200. 

But if you have a 1960 car you might 
settle, instead, for a “good” job. Instead of 
buying new doors, you can have the lower 
panels cut out and good used panels—from 
a recent wreck—welded in. Such repairs can 
be every bit as good as the high-priced 
job—and cost $1 

For a 1957 car that no longer shines as 
you'd like, you might be content with a 
$75 economy job. Have the door frames 
jacked out, panels hammered and heat- 
stretched back as flat as possible (or filled), 
and a quick paint job sprayed on. Your 
car won't look like a ’63 Cadillac, but you 
may need only safe transport and a decent 
appearance. 

Some shops will quote all three ways. 

Look for a reputable shop. How should 
you pick a shop? By its reputation. It’s sure- 
fire protection. Ask the gas-station men. In 
every town there is one top craftsman—one 
Rembrandt. They all know him. 

Find him if you can, You may have to 
wait your turn—it's worth it. I took my car 
to such a craftsman, an old-timer named 
Anthony Gross who is so famous that his 
shop was full of Cadillacs, Jaguars, Mer- 
cedes’, and Rolls-Royces. There, among the 
greats, I parked my Rambler. I saw his 
foreman, no less, wetting and sweeping 
dust that fell from fenders. 

I asked his price and braced myself for 
a shock, You know what it was? $129, in- 
cluding a beautiful door-straightening job 
and a new quarter-panel, And when I drove 
away he'd thrown in a free polish job—the 
whole car. 

“We like our cars to look their best,” he 
said, 

Be critical when you select a shop. Watch 
cars being fixed. Be wary if you see thick 
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gobs of plastic filler being slapped on to 
avoid straightening metal, Filler should be 
used very thin. Look at repaired cars. Try all 
moving parts: doors, hoods, deck lids, win- 
dows. Any tension? If so, something doesn't 
fit. Latches work easily? Are doors too loose 
in the latches? 

One test tells you whether a repaired 
door has been properly fixed. Slam it. If it 
closes with a tinny sound, the shop has 
failed to undercoat the inner surface of the 
panel. 

Note alignment cracks around doors, 
engine hood, deck lid, Are they even? Are 
doors properly recurved? Chrome free of 
paint? Take a close look at repaired or re- 
placed moldings. Are they rippled? Loose? 

Get several estimates. How can you 
judge an estimate? Unless you're a body 
expert, you can't judge a single estimate. 
Get at least thre, 

An estimate should spell out all details. 
Will parts be new, used, or straightened? 
What will each part cost? Labor? Painting? 

To help you judge the fairness of an 
estimate, most body men will cheerfully 
show you standard cost manuals and cat- 
alogues. Look for yourself. They'll also tell 
tly how much labor is involved. Thus 
if you get a $90 estimate for a new door 

job, you know you may be spending: parts, 
$35; “labor, $35; painting, $20, 

‘Agree on what you'll get. Be sure you 
and the shop agree on these points: 

Frame. Know how your frame will be 
straightened, if it's bent. Some shops have 
powerful frame machines and frame-align- 
ment instruments. Others jack frames as 
straight as they can, and if they can’t quite 
make them perfect may resort to washers 
or shims. And if screw holes won't match, 
they may resort to welding in the wrong 
places. 

Parts. Flat panel areas can be easily 
straightened like new. Compound curves 
and beadings, or ridges, are harder to fix, 
so new (or good used) parts may be in 
order, If used parts are to be employed, get 
a price allowance. (There are times when 
you may actually be better off with used 
s. Some replacement door assemblies 
ly impossible to buy new today, 
except at high cost.) 

Welding. Let the shop know you expect 
good welding. Ed Dunn, a savvy insurance 
adjuster, says he sees many botched welds. 
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Afflicted With Getting Up 

Nights, Pains in Back, Legs, 

Nervousness, Tiredness 

If you are a victim of these symptoms, 
trouble may be due to Glandular Inflammation— 
a constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation may cause men to grow old prema- 
turely and often leads to Incurable conditions. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 
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The NON-SURGICAL treatments used at the 
Excelsior Medical Clinic are the result of dis- 
coveries in recent years of new techniques and 
drugs, plus over 20 years research by scientific 
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Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and better health. 
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How to Get a Good Body-Repair Job 
They're hasty, incomplete, may crack later 
and allow parts to rattle, or let in soggy 
sand and salt. He also sees welds and 
torch burns left unpainted. Rust attacks such 
points more rapidly than ordinary metal 


plastic or solder? Some shops 
use only fiberglass plastic, and, by using it 
cautiously, do a good job. Some use it thin, 
for scratches, or put it in sharp V grooves 
where properly roughened metal can hold 
it. Good body men refuse to use thick (over 
1/16 or % inch) plastic on large areas from 
which it can fall off, (Others load it on 
Preferred by mechanics three or four inches thick.) 

Miialworid ower Some shops rely on old-fashioned, hard- 
aaitd ipdag ine Trae Gockah, Gaba biting lead solder for parts that get vibra- 
S'K/Lectrolite quality hand tools, tion and slamming: fender tips, hood fronts, 
cluding ratchets, sockets and h deck lids, and doors (near hinges and 

. adjustable, combination and open latches). 
God wrwcciee . -.. plless andl special se- And _a few stick almost exclusively to 
Camotive fools, Dasithe coupon solder for all filling. In some areas, adjust- 
po S:K/LECTROLITE TOOLS———————-, | ers say, there is a trend back to solder. It 


bare metal; some don’t bother. Good ones 
— wash the metal carefully with solvents (ga 
ELECTRIC WELD oline or naphtha) to remove oils and moi 
LU ture, even fingerprints. Others merely dust 

° nt may fall off later if a dust rag 

contains a bit of oil. (And be sure mold- 
ings will be removed. Some shops only 
paint up to them, never underneath them.) 

If you're paying for a good paint job, 
you're entitled to a lot of elbow grease. 
| Some shops simply omit compounding, fi 
wet-sanding, and polishing. (Paul Pearl's 
shop finishes off a job, before polishing, 
with No. 600 sandpaper. “A lot of shops 
never heard of paper finer than No. 200 or 
400,” he says.) 

Be sure you know how many coats you 
will get. A good lacquer job calls for at 
least five, preferably eight, coats over the 
prime. 

If your finish is enamel, you're entitled 
to a quick “mist coat.” Many shops omit 
it. This should dry at least five, not more 
ten, minutes. Two fairly heavy finish 
coats are desirabl 

Check the job. Make sure you got what 
{ato moldings. trim, flooring, fornia ; | you paid for by making these checks: 
Mieiai Use 3S He for High seed cutaute Loe Coat Paint. Is it dull, or clear and mirror-like? 
‘own this power tool for onty dene peyment Can you see your reflection? Colors match? 


BaELsAw POWER TOOLS, 324 Fed Bldg Ronas Ci 11, Missoun | IS there any “orange-peel” pattern  visi- 


208 rorutar SCIENCE SEPTEMBER 1963 


f i L 
| Defiance. Ohio 1 | costs a bit more, but some body men swear 
{ Name. 1 | by it. 

1 address 1] Painting. Discuss the preparation care- 
ait ‘State 1 | fully. Some shops sand a coarse tooth into 


—and 


How to Get a Good Body-Repair Job 
ble—thousands of tiny freckles? (If so, the 


compounding and fine-sanding jobs were 


skipped. 

Metal. Make an “angle test.” 
your right side was repaired. Stand in front 
of the right headlight and run your eye 
back along the side at an angle. Are there 
“waves” in the metal, or are all areas smooth, 
especially in sharply curved places? Do 
any sand-wheel patterns still show through 
the paint? 

The undersides. Check parts you can’t 
ordinarily see. Wayne Scranton, one expert 
body man, says he often finds inner wheel- 
housing panels slighted, holes unpatched, 
fender or hood braces and bumper brackets 
left unstraightened. 

“All this will soon cause rattling,” he says. 
“If my car is fixed, I want to get it up on a 
lift and see everything. 

Lights, bumpers, S ouiinge Before you 
leave the shop, make sure (1) your bumper 
is straight (it’s often misaligned), (2) mold- 
ings are not wavy or loose, and (3) lights 
are straight and refocused. 

The cleanup. Be sure paint is wiped off 
chrome, and plastic or primer dust removed 
from the car (look inside door frames). And 
check for overspray. During painting, over- 
spray often coats metal parts, windows, 
windshields. It should be wiped down 
afterward. If left, it hardens to a coarse 
surface on metal, to a gray fog on glass. 

Go back and complain. Suppose you get 
a bad job? Let's say trouble develops, or 
you simply aren’t satisfied with the kind of 
job you got. Body men agree: Any repu- 
table shop will make good for its failures. 

“We make some errors,” one shop man 
told me, “and we can always tell when it 
really was our fault. Any good shop can. 
We never argue if we were wrong. We've 
even redone paint jobs a year and a half 
later. That's how we keep our reputation.” 

How many drivers come back with com- 
plaints? On $100-$200 jobs, a few—perhaps 
10 percent. But on big jobs, this man said, 
almost half return. “Usually we expect 
minor adjustments, sometimes major ones.” 

Don't sign the release too fast. 1 learned 
that this is a common mistake. Most owners 
are hungry for the insurance check so they 
can get their cars back. Many immediately 
put the release in the mail—before they see 
their cars, Don’t. Know that the work on 
your car is all right before you sign your 
rights away! a6 
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Frank Coffyn in his Acroquat. 


Way back in 1912... 


This One-Man 
Flying Circus 
Thrilled New York 


F ALL the shows put on by barn- 
stormers in the early days of avi- 
ation, one of the most spine-tingling 


took place from Feb. 7 to 19, 1912, in New 
York City. One man and one flying machine 
were the whole show. From the first da 
the city’s five million residents got up each 
morning wondering if the plane and pilot 
could possibly survive till evening. 

Almost every day provided another reason 
to speculate about the life expectancy of the 
pilot, 33-year-old Frank Trenholm Coffyn. 
On Feb. 13. for instance, Coffyn became the 
first aviator in history to fly under the Brook- 


He just barely made it. 
As his Wright biplane 
re d the span across the city’s East River, 
a tug with a tall smokestack arrived simul 
neously—directly in Coffyn’s line of fight. 
Coffyn had to squeeze between the boat’s 
stack and the bridge. Smoke and heat from 


the “Aeroquat,” 


One-Man Flying Circus 
the tug almost made him lose control. Puffy 
winds under the bridge, he reported that 
night, made his plane “act like a drunken 
thing.” For no amount of money, he said, 
would he repeat that performance. 

What the tugboat captain said is not on 
record, 

Playing to the crowds. Less than nine 
years before, in 1903, the Wright brothers 
had picked out about the lonesomest spot 
they could find for the experiments that got 
the first man-carrying airplane off the ground. 
Kitty Hawk, looked good to the 
Wrights because they wanted to be alone. 
Coffyn wanted a crowd so he could demon- 
strate the first Wright biplane equipped 
with pontoons, which he had designed. It 
was the typical fresh-air craft (no cockpit) 
of aviation’s early days. The pilot sat on the 
lower wing. The engine was started by a 
hand crank, another Coffyn improvement. 

Coffyn’s first performance—and first close 
call—came on Feb. 7. A policeman rowing 
ff towed the Aeroquat to the middle of 
the Hudson River. Coffyn cranked the 
engine. As the two pusher propellers spun, 
he climbed up on the lower wing. The 
immediate danger: The river was perilously 
full of ice chunks, Coffyn, skittering around 
them, barely managed to take off, 

He flew north to Grant's tomb, turned, 
and headed south toward the Statue of Lib- 
erty. The city’s work virtually stopped as 
the crowds came out. Battery Park, at the 
southern end of Manhattan Island, was full 
of aerofans (as they were then called), Even 
the harbor police on duty had their necks 
craned upward. 

The aerofans got an eyeful. Over the 
Statue of Liberty, Coffyn put on a show. 
“dipping and rising,” said The New York 
Times, “as his mood seemed to suggest.” 
Crisis loomed when he came in for a landing. 
There was a tug ahead of the Aeroquat. 
Coffyn gunned his engine, hopped over the 
boat, came down again. 

Coffyn took up Jimmy Duff, a press pho- 
tographer who sat on the lower wing with 
his legs dangling. The Acroquat needed a 
longer run with the extra weight, but got 
through the teeming harbor shipping and 
finally rose. It dived right through fog, al- 
most into a Staten Island ferry. The boat's 
whistle blasted, and Coffyn veered away. 
Duff got the first pictures ever made of New 
York City from a plane. 

A few days later, Coffyn successfully 

CONTINUED 


| WRITE FOR FREE CATALOG. 


Dr. Grabow 


The World's Only PRE-SMOKED PIPE 


World's Fi 
Imported Briar 


Startire .... $4.95 
Viscount . 
Commodor 
Eldorado . 
fo 


Write for free booklet 
Dr. Grabow Pre-Smoked Pipes * Greensboro, N. C. 


Makes gears, bearings, wheels, 
axles, pinions, ete Turns, 
threads, bores, drills, 
mills, grinds, bulls, polishes 
900-7200 rpm, Com 
plete machine shop in 16”. 
ASIC UNIMAT: $19.50 Gad bighafciney ase. 


AMERICAN EDELSTAAL, 


Tenarrsman wooo service co, bept &: 
SPesToutn my cous 8 insane 
CCHAPTSMAN Wood Catala, 


ail 


MAXIMUM FIRE POWER 
PLUS A LIFETIME 


GET 


TUNE-UP WITH 


Worlte for new catalog sheet and 
fame of nearest desler s+ 


DRAINS aalos, cisterns, wash tbs; 
IRRIGATES -_CINCULATES SPRAYS 


Centrifugal and Ge. 
LABAWCO PUMPS, -Be! Jersey 


EVERLITE® CCAR 


NEW TRANSISTOR Al TERNATOR 


212 POPULAR SCIENCE SEPTEMBER 1963, 


One-Man Flying Circus 
slipped under the Brooklyn Bridge without 
leaving his scalp behind. Next, he took the 
first movies of the city from a plane. He 
aimed and cranked the camera by hand, 
ying the Aeroquat with knees and feet. 
The wind bothered him again, coming, re- 
ported the Times, “from no steady direction, 
with a velocity jumping from 10 to 25 miles 
an hour. It was such a wind as no airman 
would have ventured aloft in 15 months ago, 
and few would care to encounter even yet,” 

Coffyn got, he said, “movies of skyscrap- 
ers full of rubbernecks.” The rubbernecks 
saw plenty. At 800 feet he hit an “air pock- 
et,” dropped 200 feet before he could pull 
up. 

“I knew it would be all right,” said Coffyn, 
“because there was bound to be air some- 
where between me and the water, but I 
didn’t know how far we'd have to go to find 
it.” Onlookers were less confident. Report- 
ed the Times the next day: “The crowd held 
their breath and counted on seeing the col- 
lapse of the aviator’s brilliant career.” 

The movies no one saw. On Feb. 19, 
Coffyn went up with an automatic movie 
camera fitted with two electric motors. 
75 pounds. No one ever saw the 
movies he took. The whole photo unit 
dropped overboard into the East River. 
Coffyn tried to grab the camera as it fell, 
but missed. Later he decided: “I was mighty 
lucky I didn’t get my hands on that camera, 
It would probably have jerked me out of my 
seat and along with it into the river.” 

Besides demonstrating the Wright plane 
and his pontoons, Coffyn had wanted to 
show the public how safe a water-based air- 
craft was. Whether his hairbreadth escapes 
got this point across may be doubted. Still, 
by getting the attention of virtually all of 
New York City, his show played to a bigger 
audience than any other in the city’s history, 
before or since. 

Aviation always was safe for Coffyn, He 
was one of the few early birds whose luck 
never deserted him. He spent two years 
barnstorming the country and came out 
$250,000 ahead. 

In 1944, at a vigorous 66, he was still 
flying and was youthful enough to win pri- 
vate helicopter license No. 3. In 1956, at 
78, he retired from the Hiller Aircraft Corp. 
On Dec. 10, 1960, almost 50 years after his 
series of e: ades had set New York on its 
ear, he died in Palo Alto, Calif. He was 82. 
—Gardner Soule 
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In case after case, while gently relieving 
pain, actual reduction (shrinkage) took pl 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
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Saab Story 


(Contin 


One of the most unusual alice on the 
Saab is its freewheeling device. Lift your 
foot off the gas and the transmission is 
disengaged, allowing the car to coast with 
engine idling. 

This may be disconcerting to drivers who 
are used to downshifting to let engine com- 
pression provide braking, but there are 
advantages: greater fuel economy, less en- 
gine wear, no need to declutch when shift- 
ing. For ‘push-starts or descending long 
grades, the freewheel can be locked out. 

Obviously, with no engine braking the 

brakes have to be good. And they are. The 
finned drums showed little sign of fade. 
ical of front-wheel drive, steer- 
avy at low speeds, and there 
considerable wheel fight during hard ac- 
celeration, especially under full steering 
lock. But in normal cruising, steering is 
fairly light. It’s precise and fast. 
z can best be described as fan- 
tastic. Thanks to its fine cornering, the Saab 
has racked up an impressive record of rally 
and class-racing wins throughout the world, 
The car is stable at high speeds, even in 
strong crosswinds. It’s an understeerer—it 
wants to go straight, instead of cornering, 
speed—because of its nose-heaviness and 
front-wheel drive. The fastest way through 
a corner is to feed throttle, But even if you 
let up on the gas halfway through, only 
the clumsiest steering maneuvers will mak 
the rear end slide out. In snow, the Saab 
is practically unstoppable. 

Ride is firm, compared with U.S. com- 
pacts, but comfortable considering the size 
of the car. Visibility is good, but fenders 
are hard to see. With windows shut, there’ 
no wind noise; open them a crack, though, 
and normal conversation becomes difficult. 

The steering wheel is comfortably placed. 
Pedals are offset slightly to the center be- 
cause of infringing wheel wells, but this 
never becomes bothersome. The hand brake 
obviously was designed for apes; mounted 
low between the seats, it’s almost out of 
reach for a driver with arms of average 
length. 

The rear seat holds two comfortably, Try 
to cram in three, as the manufacturer opti- 
mistically suggests, and they'd better be on 
very friendly terms. Finish is excellent in- 
side and out. The trunk is cavernous. 

Handling, economy, reasonable comfort 
—what more could anyone ask? an 
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‘The Man Who Put the Pace in Space 
[Continued from page 
associates rushed to Lynn, Mass., to arrange 
to use the equipment for wind tests. 

It meant working nights, and even on 
Christmas Day, with equipment GE said 
might be a bit awkward: The speeds might 
vary; loose parts might be flung about. 

In this way Dryden discovered the strange 
shifts in pressure and the air-flow problems 
of sub-, tran-, and super-sonic flight in 1925 
—a generation before the first jet broke the 
sound barrier. 

The skilled analysis that led to improved 
wind tunnels; the theoretical studies of 
laminar flow, of turbulence, and boundary- 
layer problems would have been enough to 
establish Dryden's reputation during the 
score of years that followed. But there was 
practical work, too: studies of wind pres- 
sure (one of which, incidentally, reassured 
designers that the Empire State Building 
wouldn't blow over) and safety tests. A 
mid-air fire had destroyed the first clipper 
to try a route from San Francisco to Aus- 
tralia, Dryden's wind-tunnel tests showed 
that jettisoned fuel might ignite if there 
were recessed areas on the plane to trap it. 
Put the fuel outlets in the airstream, he 
observed, and any flames that developed 
would be blown out. 

World War II saw Dryden direct the only 
successful guided-missile project, the radar- 
homing glide bomb “Bat.” On V.E. Day, he, 
along with colleagues Dr, Theodore von 
Kirmin, George Schairer of Boeing, and 
others, was in Germany as part of a select 
intelligence group appointed by Air Force 
General Henry Amold. Their mission: find 
out how effective German military science 
was. 

To their surprise they found that much of 
the German war effort was split. At Peene- 
miinde scientists worked on supersonic 
flight; at Volkenréde the work was largely 
subsonic. Some revelations did take place, 
however. George Schairer was dazzled by 
the German advances in swept-wing design. 
He came back to the United States—and 
the B-47 was born. 

In 1947 Dryden switched from the 
Bureau of Standards to the National Ad- 
visory Committee on Aviation. When NACA 
became NASA in 1950, he stepped in 
the ranking scientist. Last year he received 
a Rockefeller Public Service Award in rec- 
ognition of a lifetime devoted to science 
and government. an 
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